U.,S. Patent Application No. 10/506,809
‘February 16, 2005
N Page 150f 15
REMARKS
Claims 28-60 are pending in this application. By this Preliminary Amendment,
Applicants amend the specification and the Abstract of the Disclosure, cancel claims 1-
27 and add new claims 28-60.

Applicants have attached hereto a Substitute Specification in order to make
corrections of minor informalities contained in the originally filed specification.
Applicants’ undersigned representative hereby declares and states that the Substitute
Specification filed concurre'ntly herewith does not add any new matter whatsoever to the
above-identified patent application.  Accordingly, entry and consideration of the
Substitute Specification are respectfully requested.

The changes to the specification have been made to correct minor informalities

to facilitate exarnin_atiqr]‘ of thezp[_e,sient application.

Applicants respectfully submit that this application is in condition for allowance.
Favorable consideration and prompt allowance are respectfully solicited.

Respectfully submitted,

Date: February 16, 2005 CRZD A D s

Attorneys for Applicants
Joseph R. Keating
Registration No. 37,368

Christopher A. Bennett
: ' Registration No. 46,710
KEATING & BENNETT, LLP
10400 Eaton Place, Suite 312
Fairfax, Virginia 22030 -
Telephone: (703) 385-5200
Facsimile: (703) 385-5080



MARKED-UP VERSION OF
THE ENGLISH TRANSLATION
 OF THE ORIGINALLY FILED PCT

- APPLICATION



P1122US
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Electronic PartComponent Inspection Apparatus:

TeehnicalBACKGROUND OF THE INVENTION

1. PField O0f The Invention

The present invention relates to an electronic

partcomponent inspection apparatus whieh—gives—various
iaspeetieons—+te—for inspecting package partscomponents such

as a package IC, or electronic partcomponents such as a bare

chip whieh—that is diced from a wafer.

Baekground—Artl2. Description of the Related Art

In the manufacturing process for electronic

partcomponents such as a semiconductor device, various

inspections mreedtebegiventoof theelectronicpasrtcomponent,

such as an IC, which are finally manufactured~, must be made.

For example, there is known a device inspecting apparatus

(i.e., an electronic partcomponent inspection apparatus),

as—disclosed in Japanese Patent Laid-Open No. 10-148507—=s
a—prior—art}.

This inspecting apparatus includes anunloader portion,

a loader portion, an empty tray portion, a heating portion,

two sorting portions, an IC socket, a devieecomponent transfer
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mechanism, and the like. The first sorting portion, the
unloader portion, the loader portion and the empty tray portion
are disposed in line in the X-axis directions—Apart—frem
these—inthe ¥ axis direetions,—the. The IC socket (i.e.,

an inspection portion) is disposed—= in the Y-axis direction

separate from the above-described elements. In addition,

the second sorting portionand the heatingportionare disposed
in line away from the first sorting portion and the like
in the Y-axis directions.

A devieecomponent on the loader portion is transferred
to the heating portion, using ap—abserptiwvea suction pad
(hereinafter, referred to as theabserptivea suctionAnozz;e)
of the éﬁyéeecomponent transfer mechanism (hereinafter,

referred to as #+he—parta component transferring device).

Then, the heated dewieecomponent (hereinafter, referred to
as the partcomponent) is transferred to the IC socket and

is inspected. Among the dev}ees—whieh—components that have

been inspected, the one which has eeme—uwp—te—met a standard
is transferred to the unlocader portion, and the one which
has not eeme—wp—+te—met the standard is transferred to the
first or secoﬁd sorting portion, respectively, by the
devieecomponent transfer mechanism.

In such an inspecting apparatus, an inspection of the

components is giventepartsdone after they have been precisely

positioned in a predetermined direction with respect to the

inspection portion._This is important to realize firm and
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precise parts—inspections~ of components. In thisrespeets

ia—the apparatus according to the prior art, usimg—a CCD
camera whieh—is placed in the partcomponent transferring

devices—parts so that components on the loader portion are

imaged before they are inspected, so that £heir-the positions

or other characteristics of the dJdikecomponents can be

recognized—through-determined from those images._ Thus, the
positions in which +hey—haevebeen—abserbed—the components

will be picked up by the abserptivesuctionnozzle are corrected

in advance, and then, the partscomponents are abserbed-picked

up and transferred.

However, when partsthe components are abserbed-picked
up by the abserptivesuction nozzle, they may slip out of

praee—6¥rposition. Also, while £heythe components are being

transferred, they may be shaken, or other problems may occur,

such

that the position of the component relative to the suction

nozzle shifts._ 'Therefore, in the apparatus according to the

prior art, partscomponents cannot necessarily be precisely

positionedin the inspectionportion. Hence, this pedintproblem

needs to be impreved—Herein,—aeecordingcorrected.

According to the above—-described prior art, right

before partscomponents are set £ein the inspection portion,

a partcomponent can be emreeplacedpositioned and set a first

time, and an image of the parEtcomponent can be

reeognpizgedcaptured by a CCD camera. Thus—itspesitien Then,
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the position of the component is corrected and it is abserbed

suctioned and picked up again, and then, it is set #e—again

in the insgspection portion. However, even in that case, when

a partcomponent is abserbed-—picked up after its image has

been reeogaized—anabserptiencaptured, a suction shift may

bepredueed-occur. Besides, a partcomponent has to be abserbed

picked up again, which takes am-additional time. This weuld

ret—Pbe—a-goodidea—3f it s—wished—to—inspeetparts—prevents

components from being inspected effectively and precisely.

In addition, in the apparatus according to the prior
art, the sorting portions or the inspection portion is
putlocated in a position which is displaced in theinaxis“
directions from the loader portion or the like. Therefore,
when the partcomponent. transferring device transfers

partscomponents from the loader portion to the inspection

portion, or when it transfers partscomponents from the

inspection portion to the unloader portion or the sorting
portions (especially, to the side of the heating portion),

the abse%p%évesﬁction nozzle needs to be }tergelyextensively

moved not only in the X-axis directions but also in the Y-axis

directions. Hence, the apparatus tends to become larger in

the Y-axis directions;—thushinderingmakingsuwehan-, thereby

preventing a reduction in the size of the apparatus-smaltder—.

Besides, the abserptivesuction nozzle moves over a +emnggreat
distance in both the X-axis and Y-axis directions. This makes

it difficult, for example, to kheightermincrease the transfer
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speed from the viewpoint of control, thus hinderinggiving

inspeetions—effeetivelypreventing accurate and efficient

inspections.

SUMMARY OF THE INVENTION

In order to overcome the problems described above,

preferred embodiments of the present invention +e—provide

an electronic paertcomponent inspection apparatus which is

capable of inspecting partscomponents effectively and

precisely, and fe—preovide suvch oan opporabtes—whese size—35 .

smatlerwhich has a significantly reduced size.

Fa—erder—to—attain—this—ebseet—eanAn electronic
partcomponent inspection apparatus according to am—aspeeta

preferred embodiment of the present invention iseharacterized

by—inmredudirgrincludes an inspection portion which inspects

eapaf%+ﬁ}paf%component,a.component standby portion in which

a partcomponent waits before it 1is inspected—stands—byy,

a partcomponent storage portion which stores a par¥tcomponent
after it ishas been inspected;, a partcomponent transferring
device which has ar—abserptivermegslte—that—abserbs—a parts
andwhieh abseorbsapartusing-thisabserptivesuction nozzle+

aprd—in—+that state— that applies suction to and picks up a

component and transfers the pastcomponent between the




P1122U0S

partcomponent standby portion or paf%compénent storage
portion and the inspection portiony, an image
preking—wupcapture device which pieks—wp—captures an image
of the partcomponent that is being transferred by thispartthe

component transferring devices;, and a eentrelling—deviee

whiehcontroller that transfers a—partthe component to the

inspectionportion, viaapositioninwhichthe image preking—up

devieepieks—wuap—capture device captures an image of the state

wherein which the partcomponent is abserbedheld by the
abserptivesuction nozzle while the partcomponent is being
transferred from the partcomponent standby portion to the
inspection portion, and based on that pielked—upcaptured image
result, controls the drive of the partcomponent transferring
device so that the partcomponent is set £e—in the inspection
portion.

Furthermore, an electronic partcomponent inspection

apparatus according to another aspeetpreferred embodiment

of thepresent invention—whieh includes+an inspectionportion

which inspects a part;—apartcomponent, a component standby

portion in which a pertcomponent waits before it is inspected

stands—bys, a partcomponent storage portion which stores
a partcomponent after it 4+shas been inspecteds, and a
partcomponent transferring device which has anr—eabserptivea
suction nozzle that absorbs o pert—andwhiech abserbs—a-part
wsiagthisabsorptivenozzte—andinthaet skaterapplies suction

to and picks up a component and transfers thepart-it between
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the partcomponent standby portion or pertcomponent storage
portion and the inspection portion, wherein the inspection

portion, partthe component standby portion and spertthe

component storage portion are disposed in a line within £he

a range whereof motion of the abserptivesuction nozzle—is

meved.

Other features, elements, steps, characteristics and

advantages of the present invention will become more apparent

from the following detailed description of preferred embodiments

thereof with reference to the attached drawings.

Brief Description of the Drawings
Fig. 1 is a perspective view o0f an electronic
partcomponent inspection apparatus according to a first

preferred embodiment of the present invention.

Fig. 2 is a top view of the electronic partcomponent
inspection apparatus according to the first preferred
embodiment, seen from the Z-axis directions in Fig. 1.

Fig. 3 is a side view of the electronic par¥tcomponent
inspection apparatus according (to the first preferred
embodiment, seen from the X-axis directions in Fig. 1.

Fig. 4 is a front view of the electronic partcomponent
inspection apparatus according to the first preferred
embodiment, seen from the Y-axis directions in Fig. 1.

Fig. 5 is a representation, showing the

relationrelationship between a tray disposition area and
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a stocker disposition area.

Fig. 6 is a table, showing an example of the disposition
of a tray T in the tray disposition area.

Fig. 7 is an enlarged side view of a stocker.

Fig. 8 is an enlarged front view of the stocker.

Fig=—Y-isarepresentations;s. 9A-9C are representations

showing &—movement of the tray T in the stocker.
Fig.10isanenlargedtopsectionalviewof aninspection
area.
Fig. 11 is an enlarged sectional view of the inspection
area.

Fig—+2 &

[4)]

&s. 12A-12C are top wiewviews of a
partcomponent position confirmation camera and an inspection

socket, +&ypiealdiy—showing ar—esampteexamples of their

disposition.

Fig—34+2—3s—as. 13A-13C are top wtewviews of the

partcomponent positionconfirmation camera and the inspection

socket, +&ypirealty—showing an—esamplteexamples of their
disposition.

Fig. 14 is an enlarged top view of a pertscomponents

transfer mechanism.

Fig. 15 is an enlarged side view of a partscomponents

transfer mechanism.
Fig. 16 isatimingchart, showing anoperational process
of the electronic partcomponent inspection apparatus.

Fig. 17 is a top view of the electronic pertcomponent



inspection apparatus when it
the operational process shown
16.

Fig. 18 is a top view of
inspection apparatus when it
the operational process shown
16.

Fig. 19 is a top view of
inspection apparatus when it
the operational process shown
16.

Fig. 20 is a top view of
inspection apparatus when it
the operational process shown
16.

Fig. 21 ié a top view of
inspection apparatus when it
the operational process shown
16.

Fig. 22 is a top view of
inspection apparatus when it
the operational process shown
16.

Fig. 23 is a top view of

inspection apparatus when it

the operational process shown

P1122U0S

operates in accordance with

in the timing chart of Fig.

the electronic partcomponent

operates in accordance with

in the timing chart of Fig.

the electronic pasrtcomponent

operates in accordance with

in the timing chart of Fig.

the electronic partcomponent

operates in accordance with

in the timing chart of Fig.

the electronic partcomponent

operates in accordance with .

in the timing chart of Fig.

the electronic partcomponent

operates in accordance with

in the timing chart of Fig.

the electronic partcomponent

operates in accordance with

in the timing chart of Fig.
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16.
Fig. 24 is a top view of the electronic partcomponent

inspection apparatus when it operates in accordance with

the operational process shown in the timing chart of Fig.
16.

Fig. 25 is a top view of an electronic partcomponent
inspection apparatus according to a second preferred
embodiment of the present invention.

Fig. 26 is a top view of an electronic pertcomponent
inspection apparatus according toathirdpreferred embodiment
of the present invention.

Eig,27;satopviewofanotherelectronicpaf%component
inspection apparatus according to the third preferred

embodiment of the present invention.

Fig. 28 is a top view of an electronic partcomponent
inspection apparatus according to a fourth preferred
embodiment of the present invention.

Fig. 29 is an enlarged top view of a partscomponents

transfer mechanismin the electronic partcomponent inspection

apparatus according to the fourth preferred embodiment of

the present invention.

Fig. 30 is an enlarged side view of a pertscomponents

transfer mechanismin the electronic partcomponent inspection

apparatus according to the fourth preferred embodiment of

the present invention.

Fig. 31 is a top view of an electronic partcomponent

10
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inspectionapparatus accordingtoa fifthpreferred embodiment
of the present invention.

Fig. 32 1is a perspective view of an electronic
parEcomponent inspection apparatus according to a sixth

preferred embodiment of the present invention.

Fig. 33 is a side view of the electronic partcomponent

inspection apparatus according to the simthsixth preferred
embodiment, seeﬁ from the X-axis directions in Fig. 32.
Fig. 34 is a front view of the electronic partcomponent
inspection apparatus according to the sixth preferred
embodiment, seen from the Y-axis directions in Fig. 32.
~ Fig. 35 is an enlarged side view of a stocke; }n_tp?A
electronic paf%éomponent inspection apparatus according to

the sixth preferred embodiment of the present invention.

Fig. 36 is an enlarged front view of the stocker in
the electronic partcomponent inspection apparatus according

to the sixth preferred embodiment of the present invention.

Fig= 37 35 & representatienss. 37A-37C are

representations showing a movement of a tray T in the stocker

of the electronic pertcomponent 1inspection apparatus

according to the sixth preferred embodiment of the present

invention.

Fig. 38 is a side view of an electronic parEtcomponent
inspection apparatus according to a seventh preferred
embodiment of the present invention.

Fig. 39 is a side view of an electronic partcomponent

M
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inspection apparatus according to an eighth preferred

embodiment of the present invention.

Fig-= 4-8 35 & representationssS. 40A-40D are

representations showing a movement of a tray T in the stocker

0of the =electronic partcomponent inspection apparatus

according to the eighth preferred embodiment of the present

invention.

Fig. 41 1is a perspective view of an electronic
partcomponent inspection apparatus according to a ninth
preferred embodiment of the present invention.

Fig. 42 is a top view of the electronic parfcomponent
inspection apparatus according to the» ninth preferred

embodiment of the present invention.

Fig. 43 is a side view of a tray movement mechanism,
showing its configuration.

Fig. 44 is a perspective view of a wafer movement unit,
showing its configuration.

Fig. 45 is a perspective view of a chip—peartstakingout

components removal device, showing its configuration.

Fig. 46 is a flow chart, showing an inspection operation
in the electronic partcomponent inspection apparatus

according to the ninth preferred embodiment of the present

invention.
Fig. 47 is a perspective view of another electronic
partcomponent inspection apparatus according to the ninth

preferred embodiment of the present invention.

12
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Fig—48—3is—s. 48A and 48B are an enlarged top view

and a sectional view of an example of a partcomponent position

adjustment mechanism.

Fig-= 49 35 & representation+S. 49A-49C are

representations showing the mechanism of a positional

adjustment by the partcomponent position adjustment mechanism

-shown in Fig+—48s. 48A and 48B.

Fig. 50 is an enlarged top view and sectional view
of another example of the perftcomponent position adjustment

mechanism.

Fig= 54 5 =) representation;s. 51A-51C are
I

representations showing the mechanism of a positional

adjustment by the partcomponent position adjustment mechanism

shown in Fig. 50.

Fig= 52 5 = represeptatieonss. 52A-52D are

representations showing the relation between an X-axis rail

and a partcomponent transfer mechanism.

Best Mode for Implementing-the InventioenDetailed Description

of Preferred Embodiments

Hereinafter, an electronic parftcomponent inspection

apparatus according to a first preferred embodiment of the

present invention will be described in detail with reference
to the drawings.

Fig. 1 1is a perspective view of an electronic

13
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partcomponent inspection apparatus 1A according to the first
preferred embodiment of the present invention._Figs. 2 to
4 are a top view, a side view and a front view of the electronic
partcomponent inspection apparatus 1A, seen from the Z, X
and Y-axis directions in Fig. 1, respectively.

The electronic partcomponent inspection apparatus 1A
is an apparatus whieh-that transfers and inspectsanelectronic

pertcomponent D.  As shown in Figs. 1 to 4, +t4sthe electronic

component inspection apparatus 1A is preferably configured

by combining an electronic partcomponent transfer unit 1004,
which transfers the electronic partcomponent D, and an
electronic partcomponent inspection unit 200, which inspe;ts
the electronic partcomponent D.

Herein—theThe electronic partcomponent inspection
apparatus 1A is the electronic pertcomponent transfer unit

100A which mainly transfers partscomponents to be inspected,

before an inspection plate 153 which includes inspection
sockets 152a, 152b (described later) is attached, or after

the inspection plate 153 has been attached. &= Alternatively,

in addition to the electronic pertcomponent transfer unit
100A, it 1is an apparatus which includes the electronic
partcomponent inspection unit 200 that is a unit related

to the inspection control of electronic paert-components.

Herein, the electronic partcomponent inspection unit 200

is preferably connected via a signal line to the inspection

sockets 152a, 152b and a control portion 190 of the electronic

14
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partcomponent transfer unit 100A, respectively. It executes
an inspection of an electronic pastcomponent, and outputs

data erconcerning the inspectionresult to the control portion

190 or another portion, cor stores it, and in addition, displays
it.

Herein—theThe electronic partcomponents D are general

electronic pert—whiehineludes—ea—components that may include

a semiconductor device such as an IC= device, for example.

A tray (mentioned later) is #he—a container according to

preferred embodiments of the present invention.

. c o . : . 100

The electronic partcomponent transfer unit 100A is

eonfigured—mainty—Ppy+—a—preferably includes a base stand

1104, two X-axis robots 120 (120a, 120b)5-), a tray disposition

area 130 (130a to 130d¥+), a stocker disposition area 140

(140a to 140d3+), an inspection area 1504, a parEscomponents

transfer mechanism 160 (160a to 160dys), an X-directions

tray transfer mechanism 170 (170a, 170b3¥s), a Y-directions

tray transfer mechanism 180 (180a to 180dy5), the control
portion 190+, a cover 300+, and other eempeomnentselements.

Herein;—3nlIn the above—-described configuration of
the electronic partcomponent inspection apparatus 1A, the

ones—whiehelements represented by reference numerals that

have an alphabeﬁical affixsuffix (e.g., a, b, etc.) are each

describedbelowwithout emaffixa suffix (whichisalsoapplied

even in the drawings), except in the case where they should

15
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be distinguished.

The base stand 110 preferably has a substantially

rectangular shape at its upper surface, and has a substantially
L-shape at its bottom surface. ©Under the inspection area

150, 4%£the base stand 110 has a space 111 whieh—isthat is

preferably shaped like a substantially rectangular

parallelepiped. In #&his—the space 111, the electronic
partcomponent inspection unit 200 is inserted so as to be
connectedtx>théelectronicpﬁf%componenttransferunit1OOA.
The space 111 opensonbothsidesintheXandY-axisdirections,
so that the electronic partcomponent inspection unit 200
can.be inserted even from either side in the X and Y—ax;sr
directions.

The X-axis robots 120a, 120b are not shown in detail

in the figure, but it—Fsmede—uwpeofsthese robots 120a, 120b

include an X-axis rail which is fermeddefined by a fixed

magnet+, a linear motor which is formeddefined by a movable
magnet that can move along #histhe X-axis rails, a screw
shaft which is connected to a servo motors+, a single screw
robot which is fermeddefined by a movable nut that is fitted
to the screw shaft and the X-axis rail and that can move

along £his—the X-axis rail with being steppedand prevented

from turning+, and other ecompements-elements. The X-axis

robots 120a, 120b mewves—thepartsmove the components transfer

mechanisms 160a to 160d in the X-axis directions, and thereby,

+—+ransfersthe X-axis robots 120a, 120b transfer the

16
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electronic partcomponent D. According to this preferred

embodiment, the two X-axis robots 120a, 120b are preferably

used, thus heighteningincreasing the efficiency of
inspections.

Herein—aeeordingAccording to this preferred
embodiment, #hese-the X-axis robots 120a, 120b eenfiguredefine

the track according to various preferred embodiments of the

present invention. Fhese The X-axis robots 120a, 120b and

partscomponents transfer mechanisms 160a to 160d eenfigure

the—part—transferringdefine the component transfer device

according to various preferred embodiments of the present

invention. As described gbove, if the X-axis robots 120a, E

120b have the X-axis rail, #histhe X-axis rail can also be

regarded as the track according to wvarious preferred

embodiments of the present invention.

¢ y } . e . oy L3¢

The tray disposition area 130 is set between the X-axis
robots 120a, 120b on the base stand 110. It includes four
substantially rectangular areas (i.e., the tray disposition
areas 130a to 130d) in which trays T1 to T4 are each disposed.

Specifically, as shown in Fig. 5, the tray disposition
area 130 is divided into+ the tray disposition area 130a
(i.e., the partcomponent storage portion according to

preferred embodiments of the present invention) in which

the tray T1 1is disposed that stores, from among the

partscomponents that have already been inspected,

17
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partscomponents that are—wphave been determined to meet a

standard+, the tray disposition area 130b (i.e., the
partcomponent storage portion according to preferred

embodiments of the present invention) in which the tray T2

is disposed that stores, from among the partscomponents that

have already been inspected, partscomponents that are below

have been determined not to meet the standard;, the tray

disposition area 130c in which the empty tray T3 is disposeds,
and the tray disposition area 130d (i.e., the partcomponent

standby portion according to preferred embodiments of the

present invention) in which the tray T4 is disposed that

stores partscomponents that arehave not yet Eggg_ingpggted:

These tray disposition areas 130a to 1304 are
pFraeedarranged in line in the X-axis directions, together
with the inspection sockets 152a, 152b (described later).
Hence, the trays T1 to T4 are disposed in line in the X-axis

directions—=. This saves a—space in the Y-axis direetiens

o3t mokes smalter the direction thereby reducing the

size of the electronic partcomponent inspection apparatus

1A

As described later, by the partscomponents transfer

mechanism 160, theelectronic partcomponentsD are transferred

to the inspection area 150 from the tray T4 of the tray

disposition area 130d, and then, #heythe components are

inspected. On the other hand, by the partscomponents transfer

mechanism 160, the electronic partcomponents D which have

18
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been inspected are transferred from the inspection area 150
to the tray disposition area 130a or 130b._ Then, based on
their—the inspection results, they are stored in the tray
T1 or T2. If the tray T4 of the tray disposition area 130d
becomes empty (i.e., if it becomes the empty tray T3) when

the electronic partcomponents D are fakem—-ewtremoved, then

by the X-directions tray transfer mechanism 170, +£his—the
empty tray T3 is transferred from the tray disposition area
130d to the tray disposition area 130c.

The tray disposition area 130 can be suitably set to
be longer in the Y-axis directions than the side of each
tray T1 to T4 in the Y-axis directions, and sho;ter thap
twice its length.

The specific configuration of the trays T1 to T4 is

not limited according to various preferred embodiments of

the present invention. However, on each of their upper
surfaces, a structure (e.g., hollows or protrusions) is

preferably formed whiekh—and is used to sort the electronic

partcomponents D and place #hkem=the components. In the

example shown in the figure, the electronic pertcomponents

D can be stored, ten pieces longitudinally and five pieces
laterally.

Herein, the trays T1 to T4 are described below simply
as the tray T without any reference number, except the case
where they especially need to be distinguished from each

other.

19
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Hereinafter, the disposition of the tray T will be
described in further detail.

According to this preferred embodiment, as described
above, the trays T are arranged in the tray disposition areas
130a to 1304 in the order of the trays T1, T2 for parts-whieh

components that have already been inspected, the empty tray

T3 and the tray T4 for perts—whieh—-are—components that have

not yet been inspected. However, this order can be suitably
changed. _As an example of the disposition of the trays T,
dispositions 1 to 3 in Fig. 6 can be considered. Among themn,
the disposition 1 is a disposition wh%eh—thatrys_already

shown according to this preferred embodiment.

According to the dispositions 1 to 3 in Fig. 6, the

tray T4 for parts—whieh—are—components that have not yet

been inspected is disposed on the side (or on the right-hand
side in the figure) of the inspection area 150 from the two

trays T1, T2 for parts—whiehcomponents that have already

been inspected.; I1f £hey—-the trays are disposed in this way,

the electronic partcomponents D whiehare-that have not yet

been inspected can be prevented from getting mixed into the

trays T1, T2 for paerts—whiehcomponents that have already

been inspected.  In other words, when the electronic
gartcomponents D whiehare-that have not yet been inspected
are transferred to the inspection area 150, they will not

vpass through the trays T1, T2 for pertswhiehcomponents that

20
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have already been inspected.  Therefore, even if the

electronic partcomponents D whieh—are-that have not yet been

inspected drop from the pertscomponents transfer mechanism

160, they will not get mixed into the trays T1, T2 for parts

whiehcomponents that have already been inspected.

In addition, according to the disposition 1 in Fig.
6, the empty tray T3 is disposed between the trays T1, T2

for parts—whiehcomponents that have already been inspected

and the tray T4 for paerts—whieh—arecomponents that have not

yvet been inspected. Therefore, there is an advantage in that

the empty tray T3 can be quickly moved between the disposition

area 130d of the tray T4 for parts—whieharecomponents that

have not yet been inspected and the disposition areas 130a,

130b of the trays T1, T2 for parts—whiebcomponents that have

already been inspected, and the disposition area 130c of
the empty tray f3. Herein—sueh Such a movement of the tray
T3 is madeachieved using the X-directions tray transfer
mechanism 170.

Herein,—3+¥£1f there isru)problenlin.that the electronic

partcomponents D may drop from the pertscomponents transfer

mechanism 160, in the dispositions shown in Fig. 6, the

disposition of the tray T4 for parts—whieh—arecomponents

that have not yet been inspected and the disposition of the

trays T1, T2 for parts—whiehcomponents that have already

been inspected may also be switched._ Even in either case,

the distance by which the electronic pesftcomponents D are
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transferred remains unchanged, thereby keeping the speed
of inspections at the same level.
With respect to the two trays T1, T2 for parts

whiebhcomponents that have already been inspected, which of

them should be disposed in the tray T1 for up-to-standard

partscomponents or the tray T2 for below-standard

partscomponents, in other words, which of the trays T1, T2

should be disposed on the side of the inspection area 150,
may be determined according to the yield of an inspection.
Generally, such a yield is about 50% or higher, and

thus, if the tray T1 for up-to-standard paertscomponents is

placed closer tp»the inspection area 150 than the tray T2

for Dbelow-standard parts—iscomponents, the speed of

inspections can be heidghtenmedincreased.

In contrast, if the yield is lower than about 50%,

the tray T2 fof below-standard pasrtscomponents should be

placed closer to the inspection area 150 than the tray T1

forup-to-standard partsis-components. This is advantageous

to make the speed of inspections higher.
According to such a yield, the number of the required

trays T1 for up-to-standard partscomponents is different

from that of the required trays T2 for below-standard

parts—components. Usually, the yield is about 50% or higher,

and consequently, the number of the trays T1 for up-to-standard

partscomponents becomes larger.

The tray T1 to T4 of each tray disposition area 130a
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to 130d is moved independently of each other in the Y-axis
directions, by the Y-directions tray transfer mechanism 180

(described later). Therefore, even if the partscomponents

transfer mechanism 160 is not moved (i.e., if it is given
little or nomovement) intheY-axisdirections, theelectronic

paertcomponents D can be attached and detached at a desirable

place inside of the trays T1 to T4. 1In other words, all the

electronic partcomponents D whiekthat are stored in the tray

T can be inspected, and the already-inspected electronic

partcomponents D can be stored in all the storage places

of the tray T. Hence, thewhole tray Tcanbeusedefficiently,
thus reducing the number of the trays T whiebhare—prepared .
aecdrding—+teo—+the—that are provided based on the number of:

the electronic partcomponents D.

Furthermore, the movement of the electronic

partcomponents D by the partscomponents transfer mechanism

160 and the movement of the tray T by the Y-directions tray

transfer mechanism 180 can be madeperformed at the same time.

This makes the speed of inspections higher 4f-e———73%+—and
makes an inspection process more efficients.
The tray T is also moved when all the electronic

partcomponents D have been transferred from the tray for

not-yet-inspected partscomponents, and when the

already-inspected electronic partcomponents D have filled

the tray for already-inspected parts—-components. In other

words, the tray T4 fornot-yet-inspected partswhiehcomponents
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that has become empty is moved to the tray disposition area
130c of the empty tray T3._ Then, by the Y-directions tray
transfer mechanism 180, the tray T1 (or the tray T2) for

already-inspected partscomponents, which is full of the

electronic partcomponents D, 1is sent out to the stocker

disposition area 140 (described later).
Thereafter, the empty tray T3 on the tray disposition
area 130c is moved to the tray disposition area 130a (or

130b) for already-inspected parts-components. This movement

is made by the:X—directions tray transfer mechanism 170,
but it may also be conducted using ap—abserptiewa suction
head 165 (described later)._  In such a case, the
abserptiensuction head 165 transfers the electronic
partcomponent D and also transfers the tray T. This reduces
production costs for the apparatus (i.e., it makes it possible
to omit the X-directions tray transfer mechanism 170) .

e vy o : | . L :

Fig. 5 shows the selatienrelationship between the tray

disposition area 130 and the stocker disposition area 140
(described later). As shéwn in this figure, the stocker
disposition area 140 is disposed along the X-axis robot 120D,
and it is divided into the four stocker disposition areas
140a to 140d which correspond to the above—-described tray
disposition areas 130a to 130d.

In each stocker disposition area 140a to 1404, stodker

disposition areas 1471a to 141d are disposed whieh—and can
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store the trays T, which are piled. Specifically, four
openings are formed along the X-axis robot 120b on the base
stand 110, and in these openings, the stocker disposition
areas 141a to 141d are each disposed so as to be attached
and detached.

Among these stockers 141 (or the stockers 141a to 1414d),
the stockers 141a, 141b are stockers for already-inspected

partscomponents (e.g., for up-to-standard gpartscomponents

and for below-standard partscomponents, respectively) which

store the trays T1, T2, respectively. The stocker 141c¢c is
an empty-tray storage stocker whiehthat stores the tray T3.
The stocker 1471d is a stocker for not-yet-inspected parts

whiekhcomponents that stores the tray T4.

‘As described already, the stocker disposition area
140 is divided into+ the stocker disposition areas 140a,

140b for already-inspected partscomponents trayss, the

stocker dispositionarea 140c for empty trayss, and the stocker
disposition area 140d for not-yet-inspected partscomponents
trays. The stockers 14%1a to 141d are each disposed in these
division areas.v_The division areas correspond to the tray
disposition areas 130a to 130d, respectively.

In this way, each stocker 141 stores a predetermined
tray T so that it corresponds to the division areas of the

tray disposition area 130. Thus, thetray Tcanbeefficiently

transferred between +tthe stocker 141 and the tray disposition

area 130. Herein,—aeecording According to this preferred
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embodiment, the above--described stockers 147a to 1414, which
are disposed in the stocker disposition area 140, each
eonfiguresdefines the container storage portion according

to various preferred embodiments of the present invention.

Fig. 7 and Fig. 8 are a side view and a front view
of the stocker 141 (141a to 1414d).

With respect to the stockers 147a to 141d, the £saytrays
T which they each store has—ahave different roles, but £heir

the configurations of the trays are the same._ Therefore,

the stockers 141a to 141d are described below without an

affixalphabetical suffix (which is also applied even in the
drawings), except in the case where they should be
distinguished.

The stocker 141 is—eenfigured—bypreferably includes

four struts 143, a bottom portion 144, four tray separation
hooks 145, and a tray lift mechanism 146. Inside of it, a
tray-transfer-mechanism entry region 147 is formed which
theY-directions tray transfer mechanism 180 (described later)
enters. Ameng-theses—the— The struts 143, the tray separation
hooks 145 and the tray-transfer-mechanism entry region 147
are disposed above the upper surface of the base stand 110.
The bottom portion 144 and the tray lift mechanism 146 are
disposed below the upper surface of the base stand 110.
The strut 143 is connected to a member which is connected

to the base stand 110 and is a pillar which has a substantially
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L-shape section. _It corresponds to each of the four corners
of the tray T and prevents the tray T from moving in the
two-axls directions of X-Y.

The bottom portion 144 is connected to the struts 143,

and “Fs—eenfigured—bypreferably includes a bottom plate

whiehthat preferably has a substantially rectangular shape,

and four side plates. Herein—these— The side plates may also
be excluded, and in that case, the struts 143 are connected
directly to the bottom plate, which is the bottom portion
144.

Herein, the stocker 141 has, at its front wall (i.e.,
in the figure, right-hand)—wadd portion), a door whiehthat
can be opened and closed._ Thus, the tray T can be easily
insertedinto, andcarriedout from, thestocker 141. Aceiling
portion 142 cannot be detached and attached as the ceiling
of the stocker 141. However, in the case where the tray T
is, from above the stocker 141, inserted into and carried
out from the stocker 141, it can be detached and attached.

The tray separation hooks 145 are disposed in the member
to which the four struts 143 are connected—%e—Fhey. The

tray separation hooks 145 are disposed on £ke-opposite sides

relative to each other of the lowermost tray T inside of
the stocker 141. Specifically, aconcave portion is preferably
formed on each opposite side of the tray T, and the tray
separation hook 145 is inserted into the concave portion

of thetray T. Thispreventsthe lowermost tray T fromdropping
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downward (i.e., in the negative Z-—mimws direction). FTe—the

tray——separation—heooks—345;—- A drive mechanism (not shown)

is connected to the tray separation hooks 145, and the tray

separation hooks 145 are inserted into the concave portions
on the sides of the.tray T and are +akem—eouktremoved from
them. Through +hese—the insertion and taeking—ewtremoval,
the tray T is fixed and removed in the negative Z-wminus
direction.

The tray lift mechanism 146 moves uwp—and—dewn—a flat
plate (or a tray placement plates), which the tray T is placed

on—*&—3s—a, up and down. The tray lift mechanism whieh-14

lifts and lowers the tray T in the sthke: 141, )

The tray 1lift mechanism 146 can move up and down the
tray placement plate, in a state where the Y-directions tray
transfer mechanism 180 in which the tray T is not placed
is located inside of the tray-transfer-mechanismentry region
147. 1In addition, the Y-directions tray transfer mechanism
180 has, on its tray side, a partportion which is cut off
into a substantially U-shape. Therefore, while the tray lift
mechanism 146 1is raising the tray placement plate, the
Y-directions tray transfer mechanism 180 in which the tray
T is not placed can be moved into the tray-transfer-mechanism
entry region 147. Hence, the tray placement plate of the
tray lift mechanism146 canbe lifted ahead, thereby shortening

the time necessary for carrying ewt—the tray T out from the

stocker 141.
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The tray-transfer-mechanismentry region 147 is a space

whiehthat preferably has a substantially rectangular

parallelepiped shape. I+ The tray-transfer-mechanism entry

regicn 147 is located above the upper surface of the base

stand 110 and below the tray separation hooks 145.__The

Y-directions tray transfer mechanism 180 geesmoves into +%the

tray-transfer-mechanism entry region 147 and eemesmoves out

of #fthe tray-transfer-mechanism entry region 147, from the

positive Y-Plusaxis direction.
The movement of the tray T from the inside of the stocker

147 to the tray disposition area 130 is made—iwrnachieved with

the following process._ Herein, an operation for the movement
of the tray T inside of the stocker 141 is described uvsing

Fig—09-with reference to Figs. 9A-9C.

(1) The tray lift mechanism 146 operates to lift the
tray placement plate. Then, if the tray placement plate comes
into contact with the bottom surface of the lowermost tray
T in the stocker 141, the tray separation hooks 145 are removed
(i.e., the tray separation hooks 145 are #fakemn—eoutremoved
from the inside of the concave portions on the sides of the
tray T) (see Fig. 9A).

(2) The tray lift mechanism 146 operates to move down
the tray placement plate by +he-a height of one tray T._ Then,
the second tray from the bottom is set to a height position
whiehthat corresponds to the tray separation hooks 145.

(3) The tray separation hooks 145 operate to fix the
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second tray T from the bottom (i.e., the tray separation
hooks 145 are inserted into the concave portions on the sides
of the second tray T from the bottom) (see Fig. 9B).

(4) The tray lift mechanism 146 operates to move down
the lowermost tray T together with the tray placement plate.
At this time, the second tray T from the bottom is fixed
to the tray separation hoocks 145.

(5) The tray placement plate moves down further so
that the lowermost tray T comes to a height position whiehthat
corresponds to the tray-transfer-mechanism entry region 147.
At this time, in advance, the Y-directions tray transfer
mechanism 180 geesmoves into theitray—tran;fer—gechani;m
entry region 147 and stays there.

As a result, the tray T on the tray lift mechanism
146 descends onfo the Y-directions tray transfer mechanism
180 inside of the tray-transfer-mechanism entry region 147,
and is placed there (see Fig. 9C).

The tray T which has been placed on the Y-directions
tray transfer mechanism 180 remains and is held on the
Y-directions tray transfer mechanism 180, even if the tray
placement plate geesmoves down further. 1In this way, the
tray T placed oﬁ the tray lift mechanism 146 is transferred
to the Y-directions tray transfer mechanism 180.

(6) The Y-directions tray transfer mechanism 180
retreats from the tray-transfer-mechanism entry region 147,

and thus, the tray T which is placed on the Y-directions
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tray transfer mechanism 180 is carried out from the stocker
141 and is place in the tray disposition area 130.

The movement and placement of the tray T from the tray
disposition area 130 to the stocker 141 are madeachieved
in the following way.

(1) In the state where the tray T is placed on the
Y-directions tray transfer mechanism 180, the Y-directions
tray transfer mechanism 180 geoesmoves into the
tray-transfer-mechanism entry region 147 from the tray
disposition area 130._ Thereby, the tray T is transferred
into the stocker 141 (see Fig. 9C).

(2) The tray lift mechanism 146 operates tgAmove up
the tray placement plate. _As a result, the tray T whiehthat
is placed on the Y-directions tray transfer mechanism 180
is transferred 'to the tray lift mechanism 146 (i.e., the
tray placement plate).

The tray.placement plate of the tray lift mechanism
146 ascends further, and the placed tray T is moved up to
a height position in which it comes into contact with the
bottom surface of the lowermost tray T inside of the stocker
141 (see Fig. 9B).

(3) In the state where the tray T stays in contact
by the tray lift mechanism 146, the tray separation hooks
145 are removed (i.e., the tray separation hooks 145 are
faken—oevt-removed from the inside of the concave portions

on the sides of the tray T).
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(4) The tray lift mechanism 146 operates to move up
the tray placement plate by the height of one tray T. Then,
the tray T whieb—that is placed on the tray lift mechanism
146 is brought to a height position whiebh-that corresponds
to the tray separation hooks 145 (see Fig. 9A).

(5) The tray separation hooks 145 operate to fix the
tray T whieh—-that is placed on the tray lift mechanism 146.

In this way, the tray T on the tray disposition area
130 is stored and fixed in the lowermost pert—portion inside
of the stocker 141.

(6) Thereafter, the tray placement plate of the tray
1lift mechanism 146 descends. _At this time, the lowgrmpst
tray T of the stocker 141 is fixed to the tray separation
hooks 145. Thus, even if the tray placement plate geesmoves
down, the tray T remains held inside of the stocker 141.
The tray placement plate of the tray 1ift mechanism 146 moves
down below the tray-transfer-mechanism entry region 147.

In sgeh—a—wayasthe manner described above, the tray
T on the tray disposition area 130 is stored and fixed in
the lowermost part—portion inside of the stocker 141.

Hence, the stockers 141a to 141d store the trays T
such that they are piled on top of one another, thus making
it easier to exchange the tray T. In other words, the trays
T are piled up above the tray-transfer-mechanism entry region
147, and thereby, the lowermost tray T of the stocker 141

is easily transferred to, and carried out from, the
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tray-transfer-mechanism entry region 147. Besides, the
distance between the tray-transfer-mechanism entry region
147 and the tray disposition area 130 is the same in any
of the stockers 141. Thus, the time during which the tray
T is transferred between them is uniform, thereby helping
make the speed of inspections higher.
£ : . c . 150
The inspectionarea 150 is located between X-axis robots

120a, 120b, and is preferably a substantially rectangular

area which is set on the line along which the tray disposition
area 130 extends in the X-axis directions—. Below it, the

electronic partcomponent inspection unit 200 is disposed.

Fig. 10 and Fig. 11 are a top view and a sectional
view of the inspection area 150, respectively. As shown in
these figures, in the inspection area 150, there are disposed

two partcomponent position confirmation cameras 157a, 151b

whieh—cenfigurethat define the image pxekimg—up—capturing

device according to various preferred embodiments of the

present invention, and the two inspection sockets 152a, 152b
whieh—that are the inspection portion according to various

preferred embodiments of the present invention. The

partcomponent position confirmation cameras 15%1a, 151b are
placed on the base stand 110. The inspection sockets 152a,
152b are placed on the inspection plate 153, and via the

inspection plate 153, are set to the base stand 110 so that
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they can be attached and detached. Herein—thesepart These
component position confirmation cameras 151a, 151b and
inspection sockets 152a, 152b are each described below without

an affizalphabetical suffix (which is also applied even in

the drawings), except in the case where they should be
distinguished.
The partcomponent position confirmation cameras 151a,

151b are preferably image pieling—up-capturing cameras which

are used to confirm the position (i.e., the ebserptierholding
state) of theelectronicpartcomponentsDwhichare transferred

by the partscomponents transfer mechanism 160. They——are

eonfigured The component position confirmation cameras 151a,

151b are preferably defined by a line sensor, a CCD camera,

a vision camera apdtheIdike—Fheiror other suitable device.

The configuration of the component position confirmation

cameras 157a, 151b is not limited especially, as long as

two-dimensional image information (or in some cases, in =

one-axis—direetiensdimensional image information) of the

electronic paerEcomponents D can be obtained.

The partcomponent position confirmation cameras 151a,

1517b are pleeeds—preferably arranged along the Y-axis

direetieons—direction on the inspection area 150 and in line
symmetrically with respect to the Y-axis directions—They—.

The component position confirmation cameras 157a, 151b each

piek—uwp—capture the image of the electronic partcomponents

D whieh—that pass over them. The pieked—upcaptured image
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is processed, and thus, the position of the electronic

partcomponents Dwith respect to the partscomponents transfer

mechanism 160 is detected. As a result, when the electronic

partcomponents D are abserbed—suctioned and picked up at

the partscomponents transfer mechanism 160, the positional

shift (in the X, Y and R-axis directions) of the electronic

partcomponents D is detected. Thus, when the electronic

pertcomponents D are connected to the inspection socket 152,

the position of the electronic partcomponent D is corrected,
therebymaking suchaconnectionmorecertain. Inotherwords,

the electrodes of the electronic partcomponents D can be

morgeefﬁa%&kfreliablyandaccuratelybebroughtintqcontact
with, and connected to, the electrodes of the inspection
socket 152.

The partcomponent position confirmation cameras 15714,
1517b can alsoc be used to inspect the outside appearance of
the electronic paf%components D. 'In the same way as the case

where the position of the electronic partcomponents D is

confirmed, +his—the inspection is giwvemperformed when the

partscomponents transfer mechanism 160 whieh-that has abserbed

suctioned and picked up the electronic partcomponent D passes

over the partcomponent position confirmation cameras 151a,
151b. In this way, the electronic partcomponent inspection

apparatus 1Acaninspect not only theelectronic partcomponents

D electrically, but can also i¥s—easily inspect the outside

appearance easity-0f the components. Besides, if a code is
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shown on the surface of the electronic partcomponent D, such
acodecanbereadusing thepartcomponent positionconfirmation
cameras 15%a, 151b. This makes it possible to judge £heirthe

component types from the electronic partcomponents D

themselves (i.e., it makes an inspection multifunctional).

The inspection sockets 152a, 152b are preferably

electrically connected to both the electronic pertcomponents

Dand theelectronic partcomponent inspectionunit 200._ Thus,
it is an electric connection member whieh—that allows the
electronic partcomponent inspection unit 200 to inspect the

electronic paertcomponents D electrically.

The inspection sockets 152a, 152b are dispesedarranged

in line in the X direetiens—direction with respect to the

Y-axis direetions—eoever—direction along the inspection area

150. The inspection plate 153 is a substantially flat plate
which the inspection sockets 152a, 152b are connected to,
and it can be attached to and detached from the base stand
110.

Herein;—3+nIn the inspection area 150, the disposition
of the pertcomponent position confirmation camera 151 and
the inspection socket 152 will be described in detail.

According to this preferred embodiment, the number

of the pertcomponent position confirmation cameras 151 and

the inspection sockets 152 is preferably two, respectively,

and the inspection sockets 152 are arrangearranged in the

Y-axis directions. However, £hese-the number and disposition
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of the component position confirmation cameras 151 and the

inspection sockets 152 can also be changed.

Fig—32s. 12A-12C and Fig=—3+3—s. 13A-C are top views
of the partcomponent position confirmation camera 151 and
the inspection socket 152, typically showing an example of

their disposition. Fig—3Z—shews Figs. 12A-12C show the case

where the number of the partcomponent position confirmation

‘cameras 157 is two, and Fig—3+3—shewss. 13A-13C show the

case where the number of the partcomponent position

confirmation cameras 151 is one.

As shown in A —+teE-ef PFig—3+2Figs. 12A-12C and Fig=

+H3s. 13A-13C, in examples qu the disposiﬁipnr qu the
parescomponent position confirmation camera 151 and the
inspectionsockét152,thenumberofthepaf%componentposition
confirmation cameras 151 is one or two, and the number of
the inspection sockets 152 is two or four. Among these
combinations, Fig. 12A corresponds to the disposition

according to £histhe preferred embodiment shown in Fig. 10.

The meregreater the number of inspection sockets

152 are—used, the more easily a grea¥flarger number of the

electronic partcomponents D can be inspected at the same

time and in parallel. Besides, if a plurality of the
partcomponent position confirmation cameras 151 are—is

provided, the position of several such electronic

partcomponents D can be confirmed simultaneously.
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It is preferable that these number and disposition

of cameras 151 be suitably selected according to the number

or disposition of the partscomponents transfer mechanisms

160. According to +#hkisthis preferred embodiment, the

inspection sockets 152 are disposed in the direetiens—whieh

extend—direction that extends in the X-axis d&ireetions

direction in a substantially middle of the tray T. This makes

itpossibletoshortenthedistancebywhich thepartscomponents

transfer mechanism 160 moves in the Y-axis directions.
The direction in which the inspection plate 153 is

attached to the base stand 110 is kept fixed. The attachment

types of two types of the inspection plates 153 ig AT—B—G%

g — 2 —Fig—t3——are—attaehedFigs. 12A and 12B and Figs.

13A and 13B are supposed to be recognized using an

inspection-positionconfirmationcamera 154 (describedlater),
or inputted in the control portion 190 using an input unit
(not shown).

Herein—as—As shown in A+—B—ef-Fig—+2+—Fig—+3Figs.

12A and 12B and in Figs. 13A and 13B, the direction in which

the inspection plate 153 is attached may also be changed.
In that case, the direction in which the inspection sockets
152 are arranged in line is changed from the X-axis directions
to the Y-axis directions.

The direction in which the inspection sockets 152a,
152b are attached can be detected (i.e., the direction in

which the inspection plate 153 is attached can be detected),
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by recognizing their images using the inspection-position
confirmation camera 154, or 63 inputting data. _However,

according to this preferred embodiment, as shown in Fig.

10+ and Fig. 11, #*tthe attachment direction is detected by

forming an opening portion 155 in the inspection plate 153
and forming, in the base stand 110, an opening detection
portion 156 which corresponds to #histhe opening portion
155. In other words, the opening portion 155 is detected
by the opening detection portion 156, and based on whether
it is detected or not, the direction in which the inspection
plate 153 is attached can be detected.

As the opening detection portionﬁ156, fq; e;amp;eﬁ
an optical sensor can be used. Specifically, for example,:
as shown in Fig. 11, above the opening detection portion
156, a light emitting portion 157 is provided. Based upon
whether or not the light whieh-that is emitted from the light

emitting portion 157 and geestransmitted toward the opening

detection portion 156 is shielded by the inspection plate
153,thedirectioninwhichtheinspectionglate153isattached
can be detected.

In addition, the opening detection portion 156 may

alsobeconfiguredbyalimit switch. Inthatcase, theopening

portion 155 can be detected using the switching ON+— or OFF

of the limit switch. If the opening portion 155 is located
on the limit switch, the limit switch is turned OFF. If the

opening portion 155 does not come onto the limit switch,
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the limit switch is pressed by the inspection plate 153,
and it is turned ON. Hereim;—at At this time, there is no
need to configure the opening portion 155 as a hole whieh
that penetrates the inspection plate 153. It is

emoughsufficient that 3tthe opening portion 155 is a concave

portion into which the tip of the 1limit switch can be inserted
inte.
: Y : . £ o) . c ] . 160

The partscomponents transfer mechanism 160 (160a to

160d) is used to abserbpick up and transfer the electronic

partcomponents D. Herein—theparts The components transfer

mechanisms 160a, 160b are placed in the X-axis robot 120a,

and the partscomponents transfer mechanisms 160c, 160d are

placed in the X-axis robot 120b. In this way, the

partscomponents transfer mechanisms 160a, 160b and the

partscomponents transfer mechanisms 160c, 160d are placed

in the different X-axis robots 120a, 120b, respectively.

Thereby— As a result, the electronic partcomponents D can

be transferred independently of each other in the X-axis

directions, thus keightemimgincreasing the efficiency of

inspections of the electronic partcomponents D.

Fig. 14 and Fig. 15 are an enlarged top view and side

view of the pastscomponents transfer mechanism 160,

respectively. As shown in these figures, each partscomponents

transfer mechanism 160 iseeonfigured-by:rpreferably includes

an X-directions drive portion 1614, a Y-directions drive
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portion 162+, a Z-directions drive portion 1633, an
R-directions drive portion 1645, the sbserptiensuction head

165+—and—an—abserptive, and a suction nozzle 166.

Among the four paertscomponents transfer mechanisms
160a to 160d, in the paertscomponents transfer mechanisms
160a, 160c on the side of the tray disposition area 130,

the X-directions tray transfer mechanisms 170a, 170b are

provided, respectively. To aft absorptienThe

inspection-position confirmation camera 154 is connected

toasuctionhead 165bof thepaertscomponents transfer mechanism

160b on its opposite sides——+he—3inspection—position
eonfirmation—ecamera—154—3s—eonneected.

The X-directions drive portion 161 moves in the X-axis
directions on the X-axis robot 120, thereby allowing the
sbserptiensuction head 165 to move in the X-axis directions.

The Y-directions drive portion 162 is connected to
the X-directions drive portion 161, and s

eonfiguredpreferably includes by a Y-directions drive base

body 1621 and a Y-directions drive body 1622.

The Y-directions drive body 1622 is expanded and
contracted in the Y-axis directions with respect to the
Y-directions drive base body 1621, S0 that the
abserptiensuction head 165 can be moved in the Y-axis

directions—. If thepartscomponents transfermechanisms 160a,

160b come close to the partscomponents transfer mechanisms

160c, 160d in the X-axis directions, then the Y-directions
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drive portion 162 allows the abserptiensuction head 165 to

move in the Y-axis directions—Phereby—they. As a result,

the components transfer mechanisms 160a-160d can be prevented

from interfering (or coming into contact) with each other.
The 2Z-directions drive portion 163 is connected to

£he-an end partportion of the Y-directions drive body 1622,

and is—eenfigured-bypreferably includes a Z-directions drive

base body 1631 and a Z-directions drive body 1632. The
Z-directions drive body 1632 is moved up and down in the
Z directions with respect to the Z-directions drive base
body 1631, so that the abserptiemsuction head 165 can be
moved in the Z directions. o

Herein;—sweh—Such an up-and-down movement in the 2
directions can also be made, like the Y-directions drive
portion 162, using a ball screw, ball nut mechanism, or a
drive body such asaihydraulic cylinder mechanism and a linear
motor mechanism. Conversely, intheY-directionsdriveportion
162, like the Z-directions drive portion 163, based upon
a shift in movement between members, the abserptiensuction
head 165 can be moved in the Y-axis directions.

The R-directions drive portion 164 is connected to
+hean upper end of the Z-directions drive body 1632, and
is used to allow the abserptiemsuction head 165 to rotate
(i.e., rotate in the R directionss+—, or rotate in the right

and left directions on the X-Y plane) ewalong the Z axis.

The abserptiersuction head 165 is—eonfigured
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bypreferably includes a head body 1651, and amr—abserptivea

suction-nozzle support member 1652. The head body 1651 is
connected to the lower end of the Z-directions drive body

1632. = The head body 1651 can be moved independently in

the X-axis, Y-axis and Z directions by the X-directions drive
portion 161, the Y-directions drive portion 162 and the
Z-directions drive portion 163, respectively.

The absersptivesuction-nozzle support member 1652 is

connected to #he-a lower end of the head body 1651, and supports

the abserptivesuction nozzle 166. The
abserptivesuction-nozzle support member 1652 rotates with
respect to the head body 1651, qsing the R—dirgctiggs drive
portion 164.

Herein—-a®At the time of these movements, the
X-directions drive portion 161, the distameedistances by
which the Y—directioﬁs drive portion 162, the Z-directions
drive portion 163 and the R-directions drive portion 164
are moved is—are detected, using an encoder and the like.

Then, i+¥s—feedback to the control portion 190 is executed,

thus making +hefr—the control of the various drive portions

161-164 more preoeperprecise and accurate.

The abserptivesuction nozzle 166 is connected to the
abserptiensuction head 165 so that it can be attached and
detached. 1Inside of its tip, a negative or positive air
pressure is produced using anabserptivea suction mechanism

(not shown) . —3 ; e 7
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erheoldson ottaehmentof—the eleetroniepart B As a result,

the suction nozzle 166 can apply suction or a vacuum to pick

up and hold an electronic component D, and can release the

suction or vacuum to release the electronic component D.

The abserptiensuction head 165 may also be replaced and
gsedchanged according to the shape of the electronic
partcomponent D.

The abserptizesuction nozzle 166 1is connected to the
abserptiensuction head 165, and thus, it moves in the X,
Y and Z directions and rotates on the R axis, along with
each movement of the X-directions drive portion 161, the
distance by which the Y-directions drive portion 162, the
Z-directions drive portion 163 and the R-directions drive
portion 164.

The inspection-position confirmation camera 154 1is

pracedpreferably located on the side of the abserptiensuction

head 165b. In the case where there is an identification code

on the inspection socket 152, the tray T and the inspection

plate 153, iteanpickup—fromabeoverthe inspection-position

confirmation camera 154 can obtain the image of this

identification code— from above. The inspection-position

confirmation camera 154 i+sis preferably configured by a line

sensor, a CCD camera, a vision camera and—the tike—TFtsor

other suitable device. The inspection-positionconfirmation

camera 154 configuration is not limited especially, as long

as two-dimensional image information (or in some cases, =
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a—one -axis—direetionsdimensional image information) of the

electronic partcomponents D can be obtained.—Fhe pieked—up

Fmage The 1image captured by the inspection-position

confirmation camera 154 is processed, and thus, the position

of the inspection socket 152 or the tray T, and the
identification code, are detected.
Herein—+heThe inspection-position confirmation

camera 154 can placed in each of the pertscomponents transfer

mechanisms 160a_to 160d. In this case, the position of the

electronic part—b—whieh—are—components D that have not yet

been inspected on the tray T can be confirmed, using the
inspection-~-position confirmation camera 154. _Then,
Basedbased on the confirmed position, the position of the ..
abserptivesuction nozzle 166 can be corrected. According

to this configuration, when the electronic paertcomponents

D are abserbedsuctioned, a shift in the position (i.e., in

the X, Y and Z directions) of the electronic partcomponents

D with respect to the abserptiwvesuction nozzle 166 is kept

down. Fhexreby As a result, when the electronic partcomponents

D are abserbedsuctioned by the absesrptivesuction nozzle 166,
the abserptiersuction quality can be prevented from

deteriorating, thus heighteringincreasing the efficiency
of inspections.

Furthermore, the position of the inspection socket
152 is confirmed, and when the electronic parfcomponents

D are connected (or attached) to the inspection socket 152,
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thepositionof theelectronicpartcomponentsDcanbecorrected.

As aresult, when theelectronic partcomponents D are attached

to the inspection socket 152, the attachment quality can
be prevented from deteriorating, thus making an inspection

more eertainmaccurate and reliable.

: ey s e 4 : b oy

As shown in Fig. 14 and Fig. 15, the X-directions tray

transfermechanism 170 (170a, 170b) iseonfiguredbypreferably

includes a Z-directions tray drive portion 171, and a tray

abserptiensuction portion 172.

The Z-directions tray drive portion 171 is connected

to the Y-directions drive base body 1621 . ¥&— The Z-direction

tray drive portion can be moved in the X-axis directions

by the X-directions drive portion 161, and moves up—apd—down

the tray abserptiemsuction portion 172 up and down.

The tray abserptiemsuction portion 172 is preferably

a flat plate whiehthat can be moved in the X and Z directions
by the X-directions drive portion 161 and the Z-directions
tray drive portion 171. ¥a3%ts— Along a lower surface of the

tray suction portion 172, there are formed one or several

abserptiensuction holes (not shown) . The tray
abserpEtiensuction portion 172 is connected to anabseorptiona
suction mechanism (not shown). It—abserbs—air—frem—the

abserptien The tray suction portion 172 applies a vacuum

via the suction hole and stops absefb&ﬁgéféthe vacuum, SO

that the tray Tcanbe abserbedsuctioned/pickedup andreleased.
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Herein,—the —abserptienr The suctioning/picking up and

reteasereleasing of the tray T by the tray abserptiensuction

portion 172 and the abserptiensuctioning/picking up and

reteasereleasing of the electronic partcomponents D by the

abserptivesuction nozzle 166 can be conducted independently
of each other.

Using the X-directions tray transfer mechanism 170,
the tray T on the‘tray disposition area 130 can be transferred.
This transfer is conducted insuwvebh-away-as described below.

(1) The X-directions drive portion 1671 moves the tray

abserptiensuction portion 172 in the X-axis direetiens—and

bf%ﬁgsdirectionandmovesipabovethetrayTtobetransferredq

(2) The Z-directions tray drive portion 171 moves the

tray suction portion 172 down—the +tray—abserptieon—portien

372, and allows!its lower surface to come into contact with,
or come close to, the upper surface of the tray T to be
transferred.

(3) The tray abserptiensuction portion 172 is operated
so that the tray abserptiensuctionportion 172 abserbssuctions
the tray T.

(4) The Z-directions tray drive portion 171 moves up
the tray abserptiemsuction portion 172+ up. The tray T
whiehthat has been abserbedsuctioned by the tray
abserptiensuction portion 172 geesmoves up together with

the tray abserpitiewmsuction portion 172.

(5) The X-directions drive portion 161 moves the tray
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abserptiensuctionportion 172 whiehthat has abserbedsuctioned
the tray T ontg a transfer target position in the X-axis
directions.

(6) The Z-directions tray drive portion 171 moves the

tray suction portion 172 that has suctioned the tray T down

] ] . : 172 whieh] ] Led &)
2, and allows the lower surface of the tray T to come into
contact with, or come close to, the tray disposition area

130.

(7) The abserptienefsuction or vacuum applied to the

tray T by the tray abserptiemsuction portion 172 is remeved
f{er-released), and the Z-directions tray dr;ve portion7171
moves uwp—the tray abserptienmsuction portion 172+ up. As a
result, the tray T whiehthat has been released from the tray
abserptiensuction portion 172 remains at the place up to
which it has been transferred.

This transfer of the tray T in the X-axis directions

is used, for example, in the case where, when the electronic

partcomponents D are carried out from the tray T4 for parts

whieh—are—components that have not yet been inspected and

then the tray becomes empty, this empty tray is transferred
to the position of the tray T3 (i.e., the tray disposition
area 130c¢).

In addition, it is used in the case where, when the

electronic paert—Pb—whiehcomponents D that have already been

inspected fills the trays T1, T2 for perts—shiehcomponents
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that have already been inspected, instead of these trays
T1, T2, the empty tray T3 is transferred to the position
of the trays T1, T2 (i.e., the tray disposition areas 130a,

130b) as a new tray for already-inspected poarts—Herein

£he-components. The trays Tt, T2 for already-inspected parts

whiehcomponents that are full of the already-inspected

electronic partcomponents D are transferred to the inside
of the stocker 141 by the Y-directions tray transfer mechanism
180.

{Speeifice DPeseriptieon—of— The Y-directions—Fra¥
Transfer Meehanism—H364

————The-¥—direetions tray transfer mechanism 180 (180a

to 180d) is a mechanism whiehthat transfers the tray T in

the Y-axis directions between the trays T1 to T4 and the

stockers 147a to 147d._ As shown in Fig. 7 and Fig. 8, %%

is—eonfigured—by+the Y-direction tray transfer mechanism

preferably includes a shaft 1814+, a movement portion 182+,
a tray placement portion 1834, and a pair of tray fixing
portions 184.

The shaft 181 is preferably a ball screw whiehthat

is a substantially cylindrical pole with a screw thread.

3£ The shaft is dispesedarranged toextend along thedirections

from the tray disposition area 130 to the stocker disposition
area 140 (specifically, the tray-transfer-mechanism entry
region 147 inside of the stocker 1471). The shaft 181 is

connected to a rotation mechanism whieh is—made—up—efthat
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preferably includes a servo motor (not shown). When &histhe

rotation mechanism operates, the shaft 181 rotates on its

axis. Herein—when—3t When the shaft 181 rotates, the

operational quantity of the rotation mechanism is detected,

using an encoder apd-the3tike-or other suitable device. Then,

its feedback to the control portion 190 is executed, thus

making such control more preper-accurate and reliable.

The movement portion 182 is preferably shaped like

a substantially flat plate, and has a ball nut portion. This
_The ball nut portion is penetrated by the shaft 181. When
the shaft 181 rotates, the ball screw of the shaft 181 engages
with the ball nut of the movement portion 182, and thereby,“
the movement portion 182 moves forward and backward along
the axis of the shaft 181.

The tray placement portion 183 preferably is

formeddefined by a substantially rectangular flat plate,
and on +tthis plate, the tray T is placed. The tray placement
portion 183 is connected, at its lower surface near one of
its ends, to a side of the movement portion 182. ¥+The tray

placement portion 183 moves together with the movement portion

182 along the axis of the shaft 181.
The tray fixing portions 184 are each disposed at the

four sides on the upper side of the tray placement portion

183. They—are— The tray fixing portions 184 each feormed by

preferably includes a rod member which has a substantially

rectangular section. Among the four-side tray fixing portions
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184, at least one of the two sides in the X-axis directions
can be moved in the X-axis directions, using a movement unit
(not shown). Consequently, the interval of the tray fixing
portions 184 intheX-~-axisdirectionscanbesuitablycontrolled.
The tray T on the tray placement portion 183 can be pressed
and fixed on both sides.
Furthermore, among the four-side tray fixing portions
184, at least one of the two sides in the Y-axis directions
may also be moved in the Y-axis directions, using a movement
unit (not shown)._ In that case, the tray T whiehthat is
differentlesizejjltheY—axisdirectionscxulbetranéferred.
. The Y-directions tray transfer mechan}sp 1SQ can be
used in the case where the tray T is moved from the stocker .
141 to the tray disposition area 130, or vice versa._ In
addition to this, the Y-directions tray transfer mechanism
180 moves the tray T inside of the tray disposition area
130, thus shortening the distance by which the
abse%p%%eﬁsuctién head 165 moves in the Y-axis directions—.
At this time, each tray T can be moved independently or

i+a—together as one body.

According to this preferred embodiment, the

Y-directions tray transfer mechanism 180 eemfiguresdefines
the container moving device and container transferring device

according to wvarious preferred embodiments of the present

invention. In other words, by #his—the Y-directions tray

transfer mechanism 180, the container moving device 1is
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configured, and in addition, the Y-directions tray transfer
mechanism 180 is configured to have the function of the

container transferring device according to various preferred

embodiments of the present invention.

Heredn—3nln the electronic partcomponent inspection
apparatus 1A, as described above, the Y-directions tray
transfer mechanism 180 is provided. As a result, the

partscomponents transfer mechanism 160 fakes—ewktremoves or

patsinserts the electronic pertcomponents D from or into

the tray T of the tray disposition area 130, without giving

Iittle or nomovement—teo—the abserptivemoving the suction

‘nozzle 166 in the Y-axis directions.

” e e c . A b0

The control portion 190 is disposed in the base stand

110, and is—eenfigured—by:rpreferably includes a CPU 1913

4, an ROM 192+, an RAM 193+, a communication controller 194+,
an I/0 controller 1954, a motion controller 1964, an image

controller 197+—andthedike—TI+, and other suitable elements.

The control portion 190 controls the drive of the electronic

partcomponent transfer unit 100A, and communicates with a
control portion (not shown) of the electronic partcomponent
inspection unit 200.

Based upon software which is stored in the ROM 192
and RAM 193, the control portion 190 controls the drive of
the electronic partcomponent transfer wunit 100A and

communicates with the electronic partcomponent inspection
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unit 200, through the communication controller 194, I/0
controller 195, motion controller 196 and image controller

197. The software causes the transfers of the electronic

partcomponents D and the tray T, according to a combination
of the electronic partcomponents D to be inspected and the
inspection socket 152, and a signal from the electronic
partcomponent inspection unit 200. The electronic
partcomponent inspection unit 200 conducts an inspection
based on the software of inspection contents whiehthat

correspond to the electronic partcomponents D. Herein+

aeecording—te—+this According to this preferred embodiment,

this-the CPU 191 functions as the controlling device whiehthat

controls the drive of the partcomponents transferring device, .
and as the collision-prevention controlling device.

Phe—-Fach of the ROM 192 and RAM 193 are—each o storing

meaonrs—whiehlis preferably a storage device that stores fixed

and temporary information. FkheyThe ROM 192 and RAM 192 store,

for example, software which represents an operational process
and contents of the electronic partcomponent transfer unit

100A, information which represents a situation of the

electronic paertcomponent transfer unit 100A, er—theItike-and

other suitable information and software. This information

includes information on perts—abserptiemcomponents suction

at the time when the abserptienmsuction head 165 has

abserbedsuctioned the electronic partcomponents D on the

tray T, information on partscomponents attachment at the
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time when the electronic paertcomponent D have been attached

to the inspection socket 152, er—+theJikerand other suitable

information. Such information is referred to when the

abserptiensuction head 165 abserbssuctions/picks up and

releases the electronic partcomponent D, thereby eliminating
malfunctions more certainly.

The ROM 192 and RAM 193 also store information on an
attachment direction of the inspection socket 152 which the
1/0 controller 195 has received from the opening detection
portion 156, and software for rotating or moving the
abserptiensuction head 165 in response to this attachment
direction._ In other words, the absefp%%eﬁsuction_head 16?4
is rotated or moved so as to correspond to the inspection .

socket 152, so that the electronic parftcomponents D can be

firmly attached to the inspection socket 152. Berein—3n
In order to heixghtemincrease the efficiency of inspections
(i.e., in order to prevent the speed of inspections from
being reduced), it is preferable that the abserptiensuction
head 165 be rotated while the abserptiermsuction head 165
is moving.

The communication controller 194 communicates with
the electronic ?af%comgonent inspection unit 200. #*— The

communication controller 194 outputs, to the electronic

partcomponent inspection unit 200, for example, information

onwhether theelectronic partcomponents D are properly placed

in the inspection socket 152, or further, information on

54



P1122US

the types of the electronic spertcomponents D. IE— The

communication controller 194 inputs, from the electronic

partcomponent inspection unit 200, information on inspection

the results of the—eleetreniepart—bby—inspection of the

electronic pertcomponents D by the electronic component

inspection unit 200. #%£ The communication controller 194

also inputs and outputs information on a unit state whiehthat
represents a state of the electronic partcomponent transfer

unit 1004, erthedike—-and octher suitable information. Hence,

when the electronic pertcomponents D are transferred and
inspected, information is exchanged between the electronic
paf%component t;ansfer unit 100A and the electronic
partcomponent inspection unit 200.

The communication between the communication controller
194 (i.e., the electronic partcomponent transfer unit 1004)
and the electronic partcomponent inspection unit 200 can
be conducted by various methods, such as wire and radio.
For example, if an operator connects a signal coupler,
communication can be conducted between the electronic
partcomponent transfer unit 100A and the electronic
partcomponent inspection unit 200. In addition, when the
electronic partcomponent inspection unit 200 is inserted
in the space 111 under the electronic partcomponent transfer
unit 100A, signal couplersof boththeelectronicpartcomponent
inspectionunit 200 and the electronic partcomponent transfer

unit 100A may also be automatically connected.
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The I/0 controller 195 and the motion controller 196

are each connected to the partscomponents transfer mechanism

160, the X-directions tray transfer mechanism 170, the
Y-directions tray transfer mechanism 180, and a drive unit
(not shown) whiehthat drives the stocker 141. Herein—this

The drive unit is connected to the X-directions drive portion

161, the Y-directions drive portion 162, the Z-directions
drive portion 163, the R-directions drive portion 164, or

+he—3ikeother suitable elements.

The I/0 controller 195 inputs, from the partscomponents

transfer mechanism 160 or the like, state information on

its state._ The motion controller 196 outputs, to the

partscomponents transfer mechanism 160 or the like, an

operation command on the contents of an operation.

Consequently, control or other characteristics of the

tikesuction is executed ef—+theabserptiensto achieve the

suction/pick-up, transfer and release and—transfer of the

electronic partcomponents D by the pertscomponents transfer

mechanism 160, and the abserptienrsuction/pick-up, transfer

and release and—transfer—of the tray T by the X-directions

tray transfer mechanism 170, and the fixing+, transfer and

fixing removal amrd—+transfer—of the tray T by the Y-directions
tray transfer mechanism 180, and the transfer of the tray
T to and from the stocker 141, or the like.

In addition, the I/0O controller 195 receives, from

the openingdetectionportion156, informationonthedirection
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.in which the inspection socket 152 is attached. _ This
information is used to rotate or move the abserptiemsuction
head 165 so that it corresponds to the inspection socket

152, and thereby, to allow the electronic parftcomponents

D to be certainly attached to the inspection socket 152.
The image controller 197 1is connected to the

parEtcomponent position confirmation cameras 151a, 151b and

the inspection-position confirmation camera 154. & The image

controller 197 outputs an image pFelk—wpcapture command which

is used to command £heseto-—piek—uwpthe cameras 157a, 151b,

154 to capture an image, inputs the result of ar—pieked—upa

captured image (i.e., image information) fromthkesethe cameras

151%a, 151b, 154, or conducts such an operation.  The:

pteked—uwpcaptured image information is processed by the CPU
191. Consequently, the position of the abserptiemnsuction
head 165, the position of the electronic partcomponent D
with respect to the abserptiensuction head 165, the position
of the inspection socket 152 or the tray T, the position
of theelectronicpartcomponent Dwithrespect totheinspection
socket 152 or the tray T, and the like, are detected.
Hereiny—a—A control portion (not shown) on the side
of the electronic paertcomponent inspection unit 200 which
controls an input and an output of a signal for inspecting
an electronic circuit, and the control portion 190 which
mainly controls the side of the electronic paxrtcomponent

transfer unit 100A, may also be united._ In that case, they
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are disposed on the side of the electronic pastcomponent
inspection unit 200, or they are disposed on the side of
the electronic partcomponent transfer unit 100A.
< £ . . e =1 . : . .
2665~

The electronic partcomponent inspection unit 200 is
electrically connected to the inspection socket 152, and
inspects the electronic pertcomponent D electrically.

In the electronic pertcomponent inspection unit 200,
a measuring device and the like are provided whiehto inspect
the electronic partcomponents D. These measuring devices
are electrically connected to the inspection socket 152.7

As a result, the electronic partcomponent inspection unit-

200 can inspect the electronic partcomponents D via the

inspection socket 152.

The electronic partcomponent inspection unit 200 is
configured to be inserted into the space 111 of the base
stand 110, even—from either of the two X and Y directions.

This is because the space 111 is opened in the two directions
on the sides of the electronic parftcomponent transfer unit
100A. Conseguently, the electronic partcomponent transfer
unit 100A can be easily connected to the electronic
partcomponent inspection unit 200.

{operatieon—of Fleetreonie Part Inspeection—Apparatus—IA)

Next, an operationwill be described which is conducted

to inspect partscomponents using the electronic partcomponent
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inspection apparatus 1A, based on the control of the control
portion 190.

Fig. 16isatimingchart, showinganoperational process
of the electronic partcomponent 1inspection apparatus 1A.
Fig. 17 to Fig. 24 are top views which show the state of
the electronic paertcomponent inspection apparatus 1A when

it operates #4m—according to the operational process shown

in Fig. 16.

Herein—iwnlIn Fig. 16, the horizontal axis is time and
the vertical axis represents an output state of a drive
instruction in each of the X, Y, Z and R directions. _The
géé%%esspffixes aftp d of X, Y, Z and Rrshown here correspond

to the partscomponents transfer mechanisms 160a to 1604,

respectively. Herein—within Within a period of time shown
in Fig. 16, abserptiemsuction heads 165c, 165d do not move
in the X and R directions._ Thus, in Fig. 16, the description
of Xc, Xd, Rc, Rd is omitted. _In addition, in the folléwing
description, in order to distinguish electronic parE

whiehcomponents that are held by each pertsof the components

transfer meehanismmechanisms 160a to 1604, the numerals ef

1 to 6 are given to the reference character D.
(1) Time tO0 (see Fig. 17)

At a time t0, electronic partcomponents D1, D2 are

connected to the inspection sockets 152a, 152b, and are being

inspected.

Herein—absorptienSuctionheads 165a, 165barepressing
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the electronic partcomponents D1, D2 which are connected

to the inspection sockets 152a, 152b against the inspection
sockets 152Z2a, 152b, respectively. On the other hand, the

abserptiemsuction heads 165c, 165d are akserbimgsuctioning

electronic partcomponents D3, D4 whieharethat have not yet

been inspected, and are standing by in the negative Y-axis
mirgs—direction (i.e., downward in Fig. 17) of the
abserptiensuction heads 165a, 165b, respectively.
(2) Time t1 to t2 .

At a time t1, the inspection of the electronic

partcomponents D1, D2 is completed.

The air pressure which isrgfveﬁapplied to the in§ide
of each abserptivesuction nozzle 166a, 166b is switched from
a positive pressure to a negative pressure. Then, the
abserptiensuction heads 165a, 165b each move in the positive
Z-axis prus—direction (i.e., go upward). As a result, the

electronic partcomponents D1, D2 which have been

abserbedsuctioned/picked up by the abserptiensuction heads

165a, 165b move apartaway from the inspection sockets 152a,
152b, respectively.
(3) Time t2 to t3 (see Fig. 18)

The abserptiensuction heads 165a to 165d move together
in the positive Y-axis ptuws—direction (i.e., upward in Fig.
18). Consequently, instead of the abserptiemsuction heads
165a, 165b, the abserptiensuction heads 165¢c, 165d are located

above the inspection sockets 152a, 152b.
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(4) Time t3 to t4

At a time t3, the abserptiensuction heads 165a, 165b
start to move in the negative X-axis mimws—direction (i.e.,
leftwardinFig. 18). Then, the abserptiensuction heads 165c,
165d move together in the negative Z-axis mimws—direction
(i.e., go downward) . When the abserpEiensuction heads 165¢c,
165d reach a predetermined height position, the air pressure
whiehthat is gdvenapplied to the tip of each abserptivesuction
nozzle 166¢c, 166d is switched from a negative pressure to

a positive pressure._ Thereby, the electronic pertcomponents

D3, D4 which have been abserbedsuctioned/picked up by the

] absf&fﬂﬁam&suction heads 165c, 165d are set to the inspection
sockets 152a, 152b._ Then, at a time t4, an inspection of

the electronic partcomponents D3, D4 is started.

({5) Time t5 to t6 (see Fig. 19)

The abserptiensuction heads 165a, 165b move in the
X-axis directions. Thereby, the abserptiensuction heads 165a,
165b and the abserptiensuction heads 165c, 165d are shifted
in the X-axis directions=. At this time, when the

abserptiensuction head 165b passes through the—abserptiona

position of the suction head 165c¢ (i.e., when they pass each

other in the X-axis directions), the abserptiernsuction heads
165a, 165b move in the negative Y-axis minuws—direction (i.e.,
downward in Fig. 18).

In other words, when the abserptiensuction heads 165c,
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165d (or the ebserptiermsuction heads 165a, 165b) on one side
are located above the position of the inspection sockets
152a, 152b, if the absesrptiemsuction heads 165a, 165b (or
the abserptiemsuction heads 165c, 165d) on the other side
aremoved in the X-axis directions, then the abserptiensuction
heads 165a, 165b and the abserptiemsuction heads 165c, 165d
interfere (or come into contact) with each other. However,
as described above, the abserptiemsuction heads 165a, 165b
(or the abserptiemsuction heads 165c, 165d) on the one side
move in the X-axis directions while they retreats in the
Y-axis directions—Fhereby. As _a result, the
abserptiensuction heads 165a, 165b and the-abs€&$ﬁ5%eﬁsuction

heads 165c, 165d are prevented from interfering with each.
other. Hereimy—theThe area in which the absefp%&eﬁsuction'
heads 165a, 165b and the abserptiemsuction heads 165c, 165d
interfere (or come into contact) with each other is called
a head interference area (which is shown by givinmg-reference
charactersAiinFig. 17 toFig. 24), accordingtothispreferred
embodiment. When the abserptiensuction heads 165a, 165b and
the abserptiensuction heads 165c, 165d pass each other, as
described above, the abserptierwsuction heads 165a, 165b (or
the abserptiemsuction heads 165c, 165d) on the one side are
locatedoutsidebf%ﬁﬁsﬁggiheadinterferenceareaAi.Thefeby

As a result, the abserptiewmsuction heads 165a, 165b and the

abserptiensuction heads 165c, 165d are prevented from

interfering (or coming into contact) with each other.
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(6) Time t7 to t8 (see Fig. 20)

Among the trays T for the pertscomponents that have

already been inspected, the tray T1 is a ¢tray for

paertscomponents that arewp—+temeet a predetermined standard,

and the tray T2 is a tray for perts—+thaetarewp—+teocomponents

meet a predetermined standard._ On the other hand, the

electronic partcomponents D1 of the abserptiewmsuction head

165a are partsthatareuwptecomponents that meet the standard,

and the electronic partcomponents D2 of the abserptiensuction

head 165b are parts—thaet—eare—Pbelewcomponents that do not

meet the predetermined standard. 1In such a case, at a time

t7} the @bserptiemsuction heads 165a, 165b move above the

trays T1, T2 for the already-inspected pertscomponents,.

respectively. Thereafter, the abserptiensuction heads 165a,

165b move up, and thus, the electronic parftcomponents D1,

D2 are stored in the trays T1, T2 for the already-inspected

parts—components. At this time, the abserptiensuction heads:

165a, 165b move down, and thereafter, the electronic

partcomponents D1, D2 arereleased before they move up. Thereby

As a result, the electronic paxrtcomponents D1, D2 are stored

in the trays T1, T2 for the already-inspected partscomponents.

Herein,—3£fIf both the electronic partcomponents DI,

D2 of the abserptienmsuction heads 165a, 165b are—up—temeet

the predetermined standard, the abserptiemsuction head 165a

(or the abserptiensuction head 165b) on one side is located

above the tray T1 and is moved down. Then, the electronic
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partcomponent D1 is released, and thereafter, the
abserptiemrsuction head 165a is moved up;_ Thereafter, the
abserptiensuction head 165b (or the abserptiemsuction head
165a) on the other side is located above the tray T1, and
then, the electronic partcomponent D2 is released. At this
time, the abserptiensuction head 165b on the other side moves
in the X-axis directions, and at the same time, the
abserptiensuction head 165a on the one side is allowed to

retreat in the X-axis directions from above the tray T1.

Thereby—the abserptien As a result, the suction heads are

prevented from interfering with each other.

On the other hand, if the electronic partcomponents

D1 of the abserptiensuction head 165a are parts—that—are

beloewcomponents that do not meet the predetermined standard,

and the electronic partcomponents D2 of the abserptiensuction

head 165b are parts—thetare—wp—tecomponents that meet the

predetermined standard, then the abserptionsuction head 165a

on the one side is located above the tray T2 and is moved
down. Theh, the electronic pertcomponent D1 is released,
and thereafter, the abserptiensuction head 165a is moved
up. Thereafter, the ebserptiensuction head 165b on the other
side is located above the tray T1, and then in the same way,
the electronic paertcomponent D2 is released. Hence, when
the abserptiensuction head 165b on the other side is set
£e—above the tray T1, in order to prevent it from interfering

with the abserptiensuction head 165a on the one side, the
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abserptiensuction head 165a is moved in the negative X-axis
mimgs—direetieonsdirection.
(7) Time t8 to t10

At a time t8, the ebserptiermsuction heads 165a, 165b
start to move in the positive X-axis ptus—direction toward

the tray T4 for parts—whieharecomponents that have not yet

been inspected. At this time, the abserptiensuction head

165b moves to a reference position in the Y-axis directions
and in the R directions=. Simultaneously, the Y-directicns
tray transfer mechanism 180 operates to move the tray T4

in the Y-axis directions—Herein+—a. A reference position

Y0 in the Y-axis directions is preferably phe middle point
between the parftcomponent positionconfirmation cameras 151a,
151b, and is shown as Y0 in Figs. 17 to 24.
(8) Time t10 to t12 (see Fig. 21)

At a time t10, the abserptiensuction head 165b on one
side reaches up to above the tray T3.

Thereafter, the abserptiensuction head 165b geesmoves
down, and comes into contact with, or close to, the upper
surface of an electronic partcomponent D6 which is stored

inthetray T3._Then, +tabserbsthe suctionhead 165b suctions

and picks-up the electronic pertcomponent D6. As a result,

the electronic partcomponent D6 1is +teleemn—ouwtremoved from

the tray T3, withkeptabserbedwhile continuing to be suctioned

and held by the abserptiemsuction head 165b.

From a time t10b, the abserptiernsuction heads 165a,
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165b move in the positive X-axis pFus—direction._ Then, at
a time t11, the abserptiemsuction head 165a on the other
side reaches up to above the tray T3. Then, between the time
t11 and a time t12, in the same way as with the case of the
abserptivesuction nozzle 166b on the other side, anelectronic

partcomponent D5 is abserbedsuctioned and picked-up by the

abserptivesuction nozzle 166a. At the time t12, the
abserptiensuction head j65a starts to move in the positive
X-axis prus—direction toward the inspection socket 152a.
(9) Time t13 to t15 (see Fig. 22)

— While moving in the X-axis directions, the
absefpféeﬁsuctionheads16§a,165bmovelethepgsitivgYFaxis
pFus—direction. This movement in the Y-axis directions is
made to prevent the abserptiensuction heads from interfering
with each other within the head interference area Ai._ Thus,

+tthis movement is made before they-the suction heads 165a,

165b come into the head interference area Ai.

— Thereafter, while the abserptiensuction heads 165a,
165b are moving in the X-axis directions, they pass above
the partcomponent position confirmation camera 15%a.
Specifically, the abserptiewmsuction heads 165b, 165a pass,

in this order, above the partcomponent position confirmation

camera 157a._When they pass, an image is pieked—upcaptured

by the partcomponent position confirmation camera 151a.
Based upon the pieked—upcaptured image information, the

position of the electronic partcomponents D5, D6 (i.e., the
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positionrelative to the abserptieonsuction heads 165a, 165b+,

the abserptiensuction state of the electronic partcomponents

D5, D6) is recognized.
(10) Time t15 to t16

Baseduponthepositionof theelectronic partcomponents

D5, D6 whiehthat have undergone the image recognition, while
moving 1in the X-axis directions, the position of the
ebserptiensuction heads 165a, 165b in the f-axis directions
and in the R directions is rectified (or corrected)._ This

helps . eertainlyto reliably connect the electronic

partcomponents DS, D6 to the inspection sockets 152a, 152b.

Specifically, when the electronic partcomponents D5, D6 are
stored in the tray T3, the position in which they are placed
may be shifted, or such a problem may take place. This may

produce an error when they are abserbed-=suctioned and picked

up. However, the above--described processing prevents such
an error from being made.
(11) Time t17 to t18 (see Fig. 23)

At a time t17, the movement of the abserptiensuction
heads 165a, 165b in the X-axis directions is completed. In

addition, the inspection of the electronic partcomponents

D3, D4 is completed.
During the period of the time t17 to a time t18, the

abserptiensuction heads 165c, 1654 abserbsuction/pick-up

the electronic paertcomponents D3, D4, and gemove upward.

(12) Time t18 to t19 (see Fig. 24)
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The abserptiensuction heads 165a, 165b and the
abserptiensuction heads 165c, 165d move all together in the

negative Y-axis miras——direction. Consequently, the

a%sefp%%eﬁsuction heads 165a, 165b are located above the
inspection sockets 152a, 152b. At this time, the position
of the abserptiensuction heads 165a, 165b is corrected during

the time t15 to t16, and thus, the electronic pertcomponents

D5, D6 are put in a suitable position (i.e., upward) so that
they can be connected to the inspection sockets 152a, 152b.
(13) Time t19 to t20

The abserptiemsuction heads 165a, 165b moves down,

and the electronic partcomponents D5, D6 are connected to

the inspection sockets 152a, 152b._Thereafter, at a time

t20, an inspection of the electronic partcomponents D5, D6

starts. An operation here is basically the same as in the
case during the time t3 to t4, except for the fact that the
role of the abserptiensuction heads 165a, 165b is replaced
by that of the abserptiensuction heads 165c, 165d.
(14) After Time t20

From this time on, the inspection of the electronic

partcomponents D5, D6 continues. Then, except for the fact

that the role of the abserptiersuction heads 165a, 165b is
replaced by that of the abserptiewmsuction heads 165c, 165d,
the operations which correspond to those after the time t4
are repeated and continued.

In the above—-described operations of the electronic

]
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partcomponent inspection apparatus 1A, the case has been

described in which the inspection sockets 152 are preferably

arranged in the X-axis directions~. But descriptions are
omitted erregarding how the direction in which the inspection
plate 153 is attached is detected, and based on the detected
attachment direction, how the position of the
abserptienrsuction head 165 is controlled. As a practical
marrermatter, however, the type of the inspection socket
152 and the attachment direction are detected by the
inspection-position confirmation camera 154, the opening

detection portion 156 or £#he—3tike-other suitable elements.

Thereafter, in response to the type of the inspection socket
152 and the attachment direction whieh-have-that been detected, .
the abserptiensuction head 165 (165a to 165d) are moved.
As a result, at the times t3, t19, the abserptiemsuction

head 165 is located above the inspection sockets 152a, 152b.

Herein—3tlt is emoughsufficient that the type of the

inspectionsocket 152 andtheattachmentdirectionaredetected
only once when the electronic partcomponent inspection
apparatus 1A starts to operate.

As described hkereinbeforeabove, 1in the electronic
partcomponent inspection apparatus 1A, the partcomponent

position confirmation camera 151 is preferably disposed in

the inspection area 150. Then, the electronic partcomponent

D is t+akenoutremoved from the tray T4 with keptabserbedwhile
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being suctioned and held by the abserptiensuction head 165.

Thereafter, in this state, this electronic partcomponent

D is moved to a position above the partcomponent position

confirmation cameras 151._ Then, the state in which the

electronic partcomponent D is abserbedsuctioned and held

is recognized by its image.  Next, based on this image
recognition, a shift in the abserptiensuction is corrected.
Then, the electronic partcomponent D is inserted into the
inspection socket 152.  Hence, until the electronic
portcomponent D is inserted into the inspection socket 152

after being tekeneutremoved fromthe tray T4, it is transferred

with—Kkept—abserbedwhile being suctioned apd held byrtheA\
abserptivesuction nozzle 166 and without being moved down
at all._ Therefore, while the electronic partcomponent D is
recognized by its image and is precisely inserted into the
inspection socket 152, the electronic partcomponent D can
be swiftly transferred from the tray T4 to the inspection
sockets 152a, 152b.

Particularly, the electronic partcomponent D itself,
which is kept—abserbedheld by the abserptivesuction nozzle
166, is recognized by its image, thereby making it possible
to detect the abserptiensuction state precisely. Thus, the
electronic paffcomponent D can be inserted more precisely
and more certainly into the inspection sockets 152a, 152b.
Conventionally, after an electronic part—whieh—component

that has been placed is recognized by its image, the electronic
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partcomponent is abserbed-suctioned. In that case, if the

electronic partcomponent is sbserbedsuctioned after the image
has been recognized, a shift may be produced at that time.
After that, the shift cannot be corrected, thereby preventing
the electronié partcomponent from being precisely inserted
into an inspection socket._  However, in the electronic
partcomponent inspection apparatus 1A according to this
preferred embodiment, immediately before it is inserted into
the inspection sockets 152a, 152b, the electronic
partcomponent D itself whieh—that is kept—abserbedheld by
the abserptivesuction nozzle 166 is recognized by its image,
so that @he absefﬁ%%eﬁsuction state canAbe checked.f Thus,
there is no possibility that any abserptiemsuction shift
occurs later. Therefore, the electronic partcomponent D can
be inserted more precisely and more eertaintyreliably into
the inspection sockets 152Za, 152b.

Furthermore, in the electronic partcomponent
inspection apparatus 1A, each tray T1 to T4 (the tray T1

for parts—whieh —are—uwp—tecomponents that have met the

predetermined standard, the tray T2 for perts—whieh—are

betewcomponents that have not met the predetermined standard,

the empty tray T3, and the tray T4 for partscomponents before

they are—have been inspected) of the tray disposition area
130, the inspection sockets 152a, 152b, and the partcomponent
position confirhation camera 151a (or 151b), are arranged

substantially in line. Zhereby As a result, the electronic

71



P1122U0S

partcomponent D whieh-that has been taoker eoutremoved from
the tray T can be transferred almost along a straight line
in the X-axis directions-=.  Therefore, the electronic
partcomponent D can be transferred at higher speed than in
any conventional such apparatus in which the electronic
partcomponent D is moved over a long distance in both the
X-axis directions and the Y-axis directions—. Beside, the
tray disposition area 130 and the like are arranged im—-along
a line in the X-axis directions, thus making the layout of
the tray disposition area 130 much more compact._ Especially,
the electronic partcomponent inspection apparatus 1A can
be provided which has a compact configuration in the Y-axis
directions.

Moreover, in the electronic paertcomponent inspection

apparatus 1A according to this preferred embodiment, the

two X-axis robots 120a, 120b are preferably provided. 1In

these X-axis robots 120a, 120b, there is preferably provided,

respectively, the pair of partscomponents transfer mechanisms

160 (i.e., the partscomponents transfer mechanisms 160a,

160b and the partscomponents transfer mechanisms 160c, 160d) .

By the pair of peartscomponents transfer mechanisms 160,

the electronic partcomponent D is transferred alternately.

Therefore, the electronic partcomponents D are transferred

without a break to the inspection socket 152, and thus, the

electronic partcomponents D can be consecutively inspected.

This allows the electronic partcomponents D to be inspected
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in an extremely effeetivelyinspeectedeffective manner.
{SecondEmbodiment)

Fig. 25 is a top view of an electronic partcomponent
inspection apparatus 1B according to a second preferred
embodiment of the present invention. The electronic
partcomponent inspection apparatus 1B shown in this figure

preferably includes, as an electronic partcomponent transfer

unit whieh-that transfers the electronic pertcomponents D,
such an electronic partcomponent transfer unit 100B as

described below. F* The electronic component inspection

apparatus 1B 1is preferably configured by combining the

electron;cpaf%componenttransferunit100Bandtheelectrqnia
partcomponent inspection unit 200.

Herein—%theThe electronic partcomponent inspection
apparatuses 1Bto 10I according to the second toninthpreferred
embodiments, which will be described hereinafter, each have
a basic configuration common to the electronic partcomponent
inspection apparatus 1A according to the first preferred
embodiment. Therefore, in the following description, the
portions where—that are common to those according to the

first preferred embodiment are given the same reference

characters and numerals as much as possible. Then+—their

deseriptien— Description of common portions is omitted (or

simplified), and theirdifferent—points of difference are

described in detail.

The electronic pastcomponent transfer unit 100B
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according to the second preferred embodiment is—eeonfigured

by+rpreferably includes the base stand 1104, the X-axis robots

120 (120a, 120b3++), a tray disposition area 2130 (2130a,

2130by+), a stocker disposition area 2140 (2140a, 2140by5),

the inspection area 1504, the partscomponents transfer

mechanism 160 (160a to 160d3+), the X-directions tray transfer
mechanism 170 (170a, 170b3s), the Y-directions tray transfer

mechanism 180 (180a to 180d}5), the control portion 190+,
and other components, and a cover is placed over it.

According to this preferred embodiment, the base stand
1170 has a substantially U-shape at its bottom pasrt-portion.

Theelect;ony;paf%componentinspectionunit200 isipserted
intoaspace 2111 of thebasestand110fromtheY-axisdirections..
Accordingtothiéconfigurationwherethebottompaf%component
of the base stand 110 is shaped—3ike—a—substantially
U—}e%%efshaped,‘the four corners of the base stand 110 can
bear the load of such a unit. Thus, even if a mechanical
force (e.g., by an earthquake) is applied, the unit could
not fall down easily because of its stability.

Near the middle of the base stand 110, the inspection
area 150 is located. _As the tray disposition area 2130, the
two tray disposition areas 2130a, 2130b are provided such
that the inspection area 150 is located between them in the
X-axis directions—=. As the stocker disposition area 2140,
the two stocker disposition areas 2140a, 2140b are located

so as to correspond to the tray disposition areas 2130a,
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2130b, respectively.
According to this preferred embodiment, the trays T1
to T4 are sorted and placed at each tray disposition area

2130a, 2130b. Hereim—the— The tray T4 for partscomponents

that are—have not yet been inspected is placed in #he—an
area that is different from that for the trays T1, T2 for

partscomponents that have already been inspected._  This

prevents the not-inspected electronic partcomponents D from

mixing with the already -inspected electronic partcomponents

D.

Herein;—aeecordingAccording to this second preferred
embodiment, as shown by a virtual line, the trays T1 to T4
can each be placed at both of the tray disposition areas
2130a, 2130b._ According to this configuration, the speed
of inspections can be madehigherincreased, using the four
abserptiensuction heads 165 effectively. At this time, the
electronic pertcomponents D are transferred from the tray
disposition area 2130 to the inspection area 150, and then,
they are inspected, alternately between the tray disposition

areas 2130a, 2130b. Thereby As a result, the inspection area

150 is commonly used for the tray disposition areas 2130a,
2130b, and they can be effectively inspected. This sharing
helps reduce production costs and an installation area for
the apparatus._ In this case, as the partcomponent position
confirmation camera 151, two cameras are provided for each

of the tray disposition area 2130a and the tray disposition
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area 2130b.

There is no need for the stocker 141 to have the same
configuration in both of the stocker disposition areas 2140a,
2140b. For example, where the stocker 141 should be placed
on a level, and which the stocker 141 should be placed, over
or under .the base stand 110 (i.e., in which direction the
trays T should be piled), may also be varied according to
the stocker disposition areas 2140a, 2140b. Hereinm;—a A
configuration where the stocker 141 is placed under the base
stand 110will bedescribed indetail according to the preferred

embodiment mentioned later.

—Herein;acecordingtothis According to thepresent

preferred embodiment, as the X-axis robot 120, two robots

are preferably used, but only a single X-axis robot 120 may

also be used (e.g., the X-axis robot 120a). In that case,

in the X-axis robot 120a, two pertscomponents transfer

mechanisms 160a, 160b are pdaeedarranged so as to be moved.

According to this configuration, the two pertscomponents

transfer mechanisms 160 on the X-axis robot 120a can be

efficiently used, thus making inspections efficient.

In addition, in a single X-axis robot 120 (e.g., the
X-axis robot 120a), the four partscomponents transfer
mechanisms 160a to 160d may also be placed. 1In that case,

by the partscomponents transfer mechanisms 160a, 160b, the

electronic partcomponents D are transferred between the tray

disposition area 2130a and the inspection area 150._ Then,
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by the p&f%scomponents-transfer mechanisms 160c, 160d, the

electronic partcomponents D are transferred between the tray

disposition area 2130b and the inspection area 150. This

makes it possible to inspect the electronic partcomponents

Defficiently. Herein+—3n— In this case, as the partcomponent
position confirmation camera 151, it is ewmoughsufficient
that one camera is provided for each of the tray disposition
area 2130a and the tray disposition area 2130b.
ThirdEmbodiment)

Fig. 26 is a top view of an electronic partcomponent
inspection apparatus 1C according to a third preferred
embodiment of the present inventioni__ The elgqtronici
partcomponent inspection apparatus 1C shown in this figure

preferably includes, as an electronic partcomponent transfer

unit whIehthat transfers the electronic parfcomponents D,

such an electronic partcomponent transfer wunit 100C as

described below. X% The electronic component apparatus 1C

is preferably configured by combining the electronic

partcomponent transfer wunit 100C and the electronic
partcomponent inspection unit 200.

In the electronic pertcomponent transfer unit 100C
shown in this figure, the two tray disposition areas 2130a,
2130b are preovided—arranged such that the inspection area
150 is located between them in the X-axis directions—=
eeffespefiéi ﬁg}f o Ehese Efa? éi‘ SpGSi' Ei‘ SR ¥reasS Zlagal 2 3Qb/

]  ded t) ] 1 Cps 21405
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2+48b~. The two stocker disposition areas 2140a, 2140b are

arranged corresponding to the tray disposition areas 2130a,
2130b. In this respect, its configuration is eemmensimilar
to that of the electronic partcomponent inspection apparatus
1B shown in Fig. 25. However, in the following points, it
is different in configuration from the electronic
partcomponent inspection apparatus 1B shown in Fig. 25.
Specifically, in the X-axis robots 120a, 120b on one

side, there are placed four partscomponents transfer

mechanisms 160a, 160b and 160e, 160f. Similarly, in the =

+he—-X-axis robots 120a, 120b on the other side, there are

placed four partscomponents transfer mechanisms 160c, 160d

and 160g, 160h.  Among the paertscomponents transfer:

mechanisms 160a, 160b and 160e, 160f which are placed in.
the X-axis robot 120a on the one side, in the partscomponents
transfer mechanisms 160a, 160e emat both ewtsides—outside

areas (i.e., eﬁ§£ both eutsides—an—¥theoutside areas in the.

positive and negative X-axis directions), X-directions tray
transfer mechanisms 170a, 170c are disposed, respectively.

On the other hand, among the partscomponents transfer

mechanisms 160c, 160d and 160g, 160h which are placed in

the X-axis robot 120b on the other side, in the partscomponents

transfer mechanisms 160c, 160g ewat both ewtsidesoutside
areas, X-directions tray transfer mechanisms 170b, 170d are
disposed, respectively. In addition, among the

partscomponents transfer mechanisms 160a, 160b and 160e,
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160f which are placed in the X-axis robot 120a on the one
side, in each of the partscomponents transfer mechanisms
160b, 160f onthe inside, the inspection-positionconfirmation
camera 154 is disposed.

In each tray disposition area 2130a, 2130b, the trays
T1to T4 aredisposed. Inthe stocker disposition areas 2140a,
2140b, the stockers 147a to 141d and stockers 141e to 141h
are disposed, respectively.

In the inspection area 150, a pair of inspection plates

153a,153bwh%e&eachiﬁe%ﬁk¥ofwhichincludestheinspection

sockets 152a, 152b are disposed adjacent to each other in
the X-axis dirgctionsv;_iBetween the inspeqtion plate 153&;
on one side and the tray disposition area 2130a on one side,
the partcomponent position confirmation cameras 15%1a, 151b
are disposed. Between the inspection plate 153b on the other
side and the tray disposition area 2130b on the other side,
partcomponent position confirmation cameras 151¢c, 151d are

disposed.

In other words, in his—eleectreonie part inspeetion
apparatuys—FEC—the-eleatronie-—part b 35 inspected whiltethe

electronic per¥fcomponent inspection apparatus 1C, the

electronic component D is inspected while the electronic
component D is being transferred between the tray disposition

area 2130a on the one side and the inspection socket 152

on the one side, using the partscomponents transfer mechanisms

160a, 160b and 160c, 160d. On the other hand, apart from
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this, the electronic partcomponent D is inspected while the
electronic partcomponent D is being transferred between the
traydispositionarea 2130bontheother side and the inspection

socket 152 ontheother side, usingthepartscomponents transfer

mechanisms 160e, 160f and 160g, 160Ch.

£hisThe electronic partcomponent inspection apparatus
1C includes double the configuration of the electronic
partcomponent inspection apparatus 1A according to the first
preferred embodiment. This makes it possible to inspect the
electronic partcomponent D more efficiently.

According to the configuration of thisthe electronic

partcomponent inspection apparatus 1C according'to the third

preferredembodiment, the partscomponents transfer mechanisms
160a, 160b and 160c, 160d are placed in the X-axis robot

120a on the one side, and the partscomponents transfer

mechanisms 160e, 160f and 160g, 160h are placed in the X-axis
robot 120b on the other side, respectively. However, for

example, as shown in Fig. 27, the partscomponents transfer

mechanisms 160a, 160b, the paertscomponents transfer

mechanisms 160c, 1604, the paertscomponents transfer

mechanisms 160e, 160£f, and the partscomponents transfer

mechanisms160g; 160h, may also be placed in individual X-axis
robots 120a-1, 120a-2, 120b-1, 120b-2, respectively.+Feurth
Embodiments)-

Fig. 28 is a top view of an electronic pazstcomponent

inspection apparatus 1D according to a fourth preferred
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embodiment of the present invention.  The -electronic
partcomponent inspection apparatus 1D shown in this figure
includes, as an electronic partcomponent transfer unit whieh

that transfers the electronic pasftcomponents D, such an

electronic partcomponent transfer unit 100D as described

below. £ The electronic component inspection apparatus 1D

is preferably configured by combining the electronic

partcomponent transfer unit 100D and the electronic
partcomponent inspection unit 200.
The electronic partcomponent transfer unit 100D +s

eonfiguredPby+—preferably includes the base stand 1105, the

‘two X-axis ;obots 120a, 120bs, the tray disposition area:
1304, the stocker disposition area 140+, the inspection area

150+—parts, components transfer mechanisms 3160a, 3160bs,

an X-directions tray transfer mechanism 31705, the
Y-directions tray transfer mechanism 180a to 180d+, a control
portions, and other compeonents—elements.

Fig. 4829 and Fig. 30 are an enlarged top view and

side view of the partscomponents transfer mechanism 3160

(3160a, 3160Db).

As shown in the same figures, according to £histhis
preferredembodiment, the partscomponents transfer mechanisms
3160a, 3160b are—each includes, as its base, a Y-axis robot
3162 which stridesextends between both X-axis robots 120a,

120b. Speeifieally More specifically, each partsof the

components transfer meehanismmechanisms 3160a, 3160b s
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eonfigured—Pbyrpreferably includes a pair of X-directions

drive portions 3161 which are ptaeed-provided in each X-axis
robot 120a, 120bs, the Y-axis robot 3162 which is supported
across these X-directionsdriveporticons 31615, aZ-directions
drive portion 3163 which is moved in the Y-axis directions
by #histhe Y-axis robot 3162+, an R-directions drive portion
3165 which is connected to £his-the Z-directions drive portion
3163%aﬁf%eefﬁ%%eﬁ,asuctionheadbody3166whichiscohnected
to #his—-the R-directions drive portion 3165;—an—abseorptive,
a suction-nozzle support member 3167 which is connected to

this—abseorptionthe suction head body 3166+—an—absorptive,

. a suction nozzle 3168%1_and.%h§—}$keother suitable elements.

Each X-directions drive portion operates to move the
Y-axis robot 3162 in the Y-axis directions—=. On the other
hand, the Y-axis robot 3162 operates to move the Z-directions

drive portion 3163 and the like in the Y-axis directions—=

%hefeby7~%he—absefp%%veu As a result, the suction nozzle .

3168 is moved in the X-axis and Y-axis directions._Then,
the Z-directions drive portion 3163 and the R-directions
drive portion 3165 operate to move (i.e., 1ift) the
abserptivesuction nozzle 3168 in the Z-axis directions, and

to rotate +Eareundthe suction nozzle 3168 about the R axis.

Herein;—withWith respect to the partscomponents

transfer mechanisms 3160a, 3160b, in the pasrtscomponents

transfer mechanism 3160a on one side, the X-directions tray

transfer mechanism 3170 is provided whieh-and has the same
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configuration as the X-directions tray transfer mechanism

170 according to the first preferred embodiment. In the

abserptiensuction head body 3166 of the partscomponents

transfer mechanism 3160Db on the other side, the
inspection-position confirmation camera 154 is provided.

In—theinspectieonarea—t+56—%the—The inspection plate

153 is disposed in the inspection area 150, which includes

the inspection sockets 152a, 152b. But between the inspection
plate 153 and the tray disposition area 130, as the
partcomponent position confirmation camera 151, only one

camera is preferably provided (see Fig. 13A).

As described above, the electronic pgertcomponent

transfer unit 100D is provided with the pertscomponents

transfer mechanisms 3160a, 3160b, which aremadeupofinclude

a combination of the X-axis robots 120a, 120b, the Y-axis

robot 3162 and £helike—Henee—byother suitable elements.

By combining such an electronic partcomponent transfer unit
100D and the electronic paertcomponent inspection unit 200,
an electronic partcomponent inspection apparatus +6&-1D can
be configured.

Fifth Embodiment)

Fig. 31 is a top view of an electronic partcomponent
inspection apparatus 1E according to a fifth preferred
embodiment of the present invention.  The electronic
partcomponent inspection apparatus 1E shown in this figure

includes, as an electronic partcomponent transfer unit
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whiehthat transfers the electronic parfcomponents D, such

an electronic partcomponent transfer unit 100E as described

below. Ft—3s The electronic component inspection apparatus

is preferably configured by combining the electronic

partcomponent transfer wunit 100E and the electronic
partcomponent inspection unit 200.

In the electronic partcomponent transfer unit 100E
shown in this figure, the two tray disposition areas 2130a,
2130b are providedarranged such that the inspection area
150 is located between them in the X-axis directions—. The
stocker disposition areas 2140a, 2140b are prewvidedarranged
so as to correspond to these tray disposition areas 2130a,
2130b.

%ﬁ—%he—sﬁme—way—as—aeee%é%ﬁgSimilar to the fourth

preferred embodiment, four partscomponents transfer

mechanisms 3160a to 3160d are previded—whieh-stridearranged

to extend between the X-axis robots 120a, 120b. Among these

partscomponents transfer mechanisms 3160a to 3160d, in each

of the paertscomponents transfer mechanisms 3160a, 3160c

enrdisposed at both ewtsidesouter areas, the X-directions

tray transfer mechanism 3170 is provided._ On the other hand,
in each of the‘paf%scomponents transfer mechanisms 3160Db,

3160d emat the +msideinner areas, the inspection-position

confirmation camera 154 is provided. Hereim;—theThe basic
configuration of the X-directions tray transfer mechanism

3170 is preferably the same as that of the X-directions tray
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transfer mechanism 170 according to the £i¥stfirst preferred

embodiment.

IaThetrays Tl toT4 aredisposedineachtraydisposition

area 2130a, 2130b+—the+trays—TPl—toP4aredisposed-. In the

stocker disposition areas 2140a, 2140b, stocker disposition
areas 14latol141dand141eto141h, aredisposed, respectively.
In the inspection area 150, the pair of inspection

plates 153a, 153b whieh—each imelwdecf which includes the

inspection scckets 152a, 152b are disposed adjacent to each
other in the X-axis directions—. Between each inspection

plate 153a, 153b and the tray disposition areas 2130a, 2130b

£ £
T

3 o
O3 [ 3 g g np

es—(3i-e-+—orat the outsidesouter portions.

thereof (i.e., at the outer areas in the Y-axis directions), ..

the?af%componentpositionconfirmationcamera151isdisposed[
respectively.

In other words, in #histhe electronic partcomponent
inspection apparatus 1E, as described above, usipg—the

partsincluding the components transfer mechanisms 3160a,

3160b whieh strideextending between the X-axis robots 120a,
120b, the electronic pertcomponent D is inspected while the
electronic partcomponent D is being transferred between the
inspection plate 153a on the one side and the tray disposition
area 2130a.

On the other hand, apart from this, wusing the
paf%scomponents. transfer mechanisms 3160c, 3160d, the

electronic partcomponent D is inspected while the electronic
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partcomponent D is being transferred between the inspection
plate 153b on the other side and the tray disposition area
2130b.

ThisThe electronic partcomponent inspection apparatus
TE includes double the configuration of the electronic
gartcomponent inspection apparatus 1D according to the fourth
preferred embodiment._ This makes it possible to inspect the
electronic pertcomponent D more efficiently than in the
electronic pertcomponent inspection apparatus 1D according

to the fourth preferred embodiment.

(G st bods ;
Fig. 32 1is a perspective view o0f an electronic.
partcomponent inspection apparatus 1F according to a sixth

preferred embodiment of the present invention._ _ The

electronic partcomponent inspection apparatus 1F shown in
this figure includes, as an electronic partcomponent transfer

unit whiehthat transfers the electronic partcomponents D,

such an electronic partcomponent transfer unit 100F as

described below. X+—3s The electronic component inspection

apparatus 1F 1is preferably configured by combining the

electronic partcomponent transferunit 100F and theelectronic
partcomponent inspection unit 200.

In the electronic partcomponent inspection apparatus
1F according to the sixth preferred embodiment, each stocker
41417 (or 474%a to 4141d) of the stocker disposition area

140 is disposed below the base stand 110._ This helps lower
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the electronic partcomponent inspection apparatus 1F, and
in this respect, it is different in configuration from the
electronic pasrtcomponent inspection apparatus 1A according

to the first preferred embodiment. This will be described

in detail below. Hereim—Ethe The stoqkers 41417a to 41414

each preferably have the same configuration, and thus, in

the following description, each stocker 41471a to 4141d is

not distinguished and thus is expressed—as—the—explained

with reference to the stocker 4141, unless they should

especially be distinguished.

Fig. 33 and Fig. 34 are a side view and a front view
of the electronic partcomponent inspection apparatus !F,
seenfromthe)(andY—axisdirectionsinFig.32,respectivelyq

Fig. 35 and Fig. 36 are a side view and a front view of the

configuration of the stocker 4141, respectively.

The stocker 4141 is—eenfiguredPpysrpreferably includes

a 1lid portion 4142+, four struts 41435, a bottom portion
4144+, four tray separation hooks 41453, and a tray 1lift

mechanism 4146.__ Inside of 4d%the stocker 4141, a

tray-transfer-mechanism entry region 4147 is formed whiekand

arranged such that the Y-directions tray transfer mechanism

180 can enter. Amerng—these;—the The 1lid portion 4142, the

upper part—portion of the struts 4143, the tray separation
hooks 4145 and the tray-transfer-mechanism entry region 4147

are disposed above (or on the uwpside—upper portion of) the

upper surface of the base stand 110._ The lower paert—portion
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of the struts 4143, the bottom portion 4144 and the tray
lift mechanism 4146 are disposed below (or on the dewnside

lower portion of) the upper surface of the base stand 110.

The lid portion 4142 has an outside appearance of a
substantially rectangular parallelepiped shape, and its lower

part—portion is opened. I The 1lid portion 4142 has the

tray-transfer-mechanism entry region 4147 inside, and in
its side plane on the side of the tray disposition area 130,
it has an opening whiehthat leads to the
tray-transfer-mechanismentry region 4147. 1In addition, the
two pairs of tray separation hooks 4145 are connected to

it. .

The strut 4143 is connected to each of the four corners .

of the 1id portion 4142. I+ The strut 4143 preferably is

a pillar which has a substantially L-shape section—*+t— and
corresponds to each of the four corners of the tray T and

holds the tray T in the two-direectionsoftheX--axis—direction

and the Y—-axis direction.

The bottom portion 4144 is connected to the strut 4143,

and ds—eernfigured—bypreferably includes a bottom plate

whiehthat preferably has a substantially rectangular shape,

and four side plates. Herein;—these The side plates may also
be excluded, and in that case, the struts 4143 are connected
directly to the bottom plate which is the bottom portion
4144 .

The tray separation hooks 4145 are disposed in the
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lid portion 4142—Fhey—are—aispesed on the opposite sides

to each other of the tray T, so as to hold the tray T inside
of the tray-transfer-mechanism entry region 4147. The tray
separation hook 4145 is inserted into the concave portion
of the tray T, so that the tray T can be held. Fe—thetra¥

separatieon—heooks—4145+—a A drive mechanism (not shown) is

connected+— to the tray separation hooks 4145,and the tray

separation hooks 4145 are inserted into the concave portions
on the sides of the tray T and are +akem—eoutremoved from
them. Threugh+these— By the insertion and fakimg—euvtremoval,
the tray T is fixed and removed.

The tray lift mechanism 4146 has a flat plate (or a
tray placement plate) which the trays T that are piled is
are placed on, and that can be moved up and down. #t The.

flat plate is a mechanism whiehthat lifts and lowers the

piled trays T inside of the stocker 4141.
The tray-transfer-mechanism entry region 4147 is a

space whiehthat preferably has a substantially rectangular

parallelepiped shape that is set inside of the 1lid portion
4142. TheY-directions tray transfer mechanism 180 geesmoves

into it and eemes—out of +tthe tray-transfer-mechanism entry

region 4147, from the positive Y-Plusaxis direction, through

the opening on the side of the 1lid portion 4142.
Herein;—anAn operation for the movement of the tray
T from the inside of the stocker 4141 to the tray disposition

area 130 will be described using the illustrations in Fig-—=
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3F+s. 37A-37C.

(1) First, the tray lift mechanism 4146 operates to
lift the tray placement plate. Then, within the
tray-transfer-mechanism entry region 4147, the uppermost
tray T is set to a height position whiekhthat corresponds
to the tray separation hooks 4145 (see Fig. 37A). Herein-
the The Y-directions tray transfer mechanism 180 is kept

outside of the tray-transfer-mechanism entry region 4147.

(2) The tray lift mechanism 4146 operates to fix the
uppermost tray T within the tray-transfer-mechanism entry

region 4147. i

(3) The tray 1ift mechanism 4146 operates to move dews
the tray placement plate=d down. Asaaresult,thepiledtrayé
descend together, and only the tray T whieb—that is fixed
to the tray separation hooks 4145 1is held within the
tray-transfer-mechanism entry region 4147 (see Fig. 37B).

(3) The Y-directions tray transfer mechanism 180
geesmoves into the tray-transfer-mechanismentry region 4147.

Then, the tray separation hooks 4145 is removed, and the
tray T is placed onto the Y-directions tray transfer mechanism
180 (see Fig. 37C).

In this way, the tray T wh%eh—that has been placed
on the Y-directions tray transfer mechanism 180 is fixed
to the tray placement portion 183. Then, the Y-directions

tray transfer mechanism 180 retreats from the
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tray-transfer-mechanismentryregion4147. TherebyAsaresult,

the tray T is transferred from the tray-transfer-mechanism
entry region 4147, and is placed in the tray disposition
area 130.

On the other hand, the movement and placement of the
tray T from the tray disposition area 130 to the inside of
the stocker 4141 is madeperformed as described below.

(1) First, with the tray T kept praeedin its place

on the Y-directions tray transfer mechanism 180, the
Y-directions tray transfer mechanism 180 geesmoves into the
tray-transfer-mechanism entry region 4147 from the tray
disposition area 130._ Thereby, the tray T is ﬁrapsfgr?ed
to the inside of the stocker 4141 (see Fig. 37C).

(2) The state is removed in which the tray T is fixed
by the tray fixing portions 184 of the Y-directions tray
transfer mechanism 180. Then, the tray separation hooks 4145
operate to fix the tray T. Thereafter, the Y-directions tray,
transfer mechanism 180 comes out of the
tray-transfer-mechanism entry region 4147 (see Fig. 37B).

(3) The tray lift mechanism 4146 operates to move up
the tray placement plate= up. Then, when the trays T whieh
Ehgz_ére piled on the tray placement plate come into contact
with the bottom surface of the tray T, which is fixed by
the tray separation hooks 4145, the tray separation hooks

4145 are removed. Thereby As a result, all the trays T inside

of the stocker 4141 are placed on the tray placement plate
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of the tray 1lift mechanism 4146 (see Fig. 373a).
(4) The tray l1lift mechanism 4146 operates to move the

tray placement plate down-thetray piraocementprate—TFhereby.

As a result, the piled trays T move down all together inside

of the stocker 4141.

In such a waymanner as described above, the tray T
on the tray disposition area 130 is placed in the uppermost
part—portion inside of the stocker 4141.

In such awaymanner as described above, intheelectronic
partcomponent inspection apparatus 1F according to the sixth
preferred embodiment, the partcomponent which protrudes above
the base stand 110 can be kept down. Henee Thus, there is
an advantage in that the electronic parfcomponent inspection
apparatus 1F can be made lower and more compact.
{+Seventh—Embodiment)

Fig. 38 is a perspective view of an electronic
partcomponent inspection apparatus 1G according to a seventh:

preferred embodiment of the present invention. = The

electronic partcomponent inspection apparatus 1G shown in
this figure includes, as an electronic partcomponent transfer

unit whieh—-that transfers the electronic partcomponents D,

such an electronic partcomponent transfer unit 100G as

described below. *+— The electronic component inspection

apparatus 1G 1is preferably configured by combining the

electronic partcomponent transferunit 100G andtheelectronic

partcomponent inspection unit 200.

92



P1122US

In the electronic pasrtcomponent inspection apparatus
1G according to the seventh preferred embodiment, a stocker
5141 is disposed in the tray dispositioh area 130 of the
base stand 110._ In other words, the tray disposition area
130 and the stocker disposition area 140 are used in common,
thereby making such an apparatus smaller. 1In this respect,
it 1is different in configuration from the electronic
partcomponent inspection apparatus 1A according to the first
preferred embodiment. Thiswill bedescribed indetail below.

Herein—+the— The stockers each preferably have the same

configuration, for example, so as to correspond to the trays

~T1toT4._ Thus, inthefollowingdescription, £heythe stockers

are each expressedas—described with reference to a stocker

5141, without distinguishing them especially.

The stocker 5141 is—eenfiguredby:preferably includes

a 1id portion 5142 (a part—portion of which is cut off in
Fig. 38)5), four struts 51434, a bottom portion 51445, four

tray separation hooks 51454, a tray lift mechanism 5146+,

angd £he3dike-other suitable elements. Inside of ¢tthe stocker

5141, a tray—transfer—mechanism entry region 5147 is fermed

whiehprovided and arranged to allow the Y-directions tray

transfer mechanism 180 ernters—Amerg—these—the—to enter.
The 1id portion 5142, the upper part—portion of the struts
5143, the tray separation hooks 5145 and the

tray-transfer-mechanism entry region 5147 are disposed above

{(or on the upsideofi—+theupper portion of) the upper surface
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of the base stand 110._ The lower pert—portion of the struts
5143, the bottom portion 5144 and the tray lift mechanism

5146 are disposed below (or on the dewnmside—lower portion

of) the upper surface of the base stand 110.
According to this preferred embodiment, the 1id portion

5142 is fermedpreferably defined mainly by two side plates.

Both its upper and lower pa¥tsportions, and both sides in

the Y-axis directions, are opened. ¥— The 1lid portion 5142

has a tray-transfer-mechanism entry region 5147 inside. 1In
addition, twopairs of tray separationhooks 5145 are provided.

"The 1lid portion 5142 is opened upward so that the

partscomponents transfer mechanisms 160 can abserbpick up
and release the electronic partcomponent D from and to the-
tray T inside from the 1lid portion 5141 (i.e., within the
tray-transfer-mechanism entry region 5147). The tray T is
fixed by either the Y-directions tray transfer mechanisms
180 or the tray separation hooks 5145. In this state, the:

electronic partcomponents D are abserbedsuctioned/picked

up and released.

The tray T can be transferred in the X-axis directions
by the X-directions tray transfer mechanism 170. This is
the same as aeecerding—*to—in the first to sixth preferred
embodiments.

According to this preferred embodiment, the

abserptiensuction head 166 has access to an area above the

uppermost tray T (because the 1id portion 5142 is opened
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upward) . _ Therefore, the trays T whieh-that are kept stored
and piled in the stocker 5141 can be used in that state,
and the electronic partcomponents D can be inspected. F=
this—ease;—the-electronie—part b are—absoerbedfrom and—
In the electronic parftcomponent inspection apparatus
1Gaccording to the seventhpreferred embodiment, as described
above, the stocker disposition area 140 can be used in common
withthetraydispositionareal130. Thispresentsanadvantage
in that the electronic partcomponent inspection apparatus

1G becomes more compact.

Herein——aececording—teo—thisAccording to the present

preferred embodiment, the stocker 5141 ispreferablydispo;gdvi
below the base stand 110. However, a stocker may also be.
disposed above thebase stand110.  Inthat case, the lowermost.
tray T is moved down and placed over the tray disposition
area 130.
{Eighth Embodiment)

Fig. 39 :is a perspective view o0f an electronic
partcomponent inspection apparatus 1H according to an eighth

preferred embodiment of the present invention. = The

electronic partcomponent inspection apparatus 1H shown in
this figure includes, as an electronic partcomponent transfer
unit whiekthat transfers the electronic pertcomponent D,
such an electronic partcomponent transfer unit 100H as

described below. T35 The electronic component inspection

apparatus 1H is preferably configured by combining the
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electronicpaf%componenttransferunit100Handtheeléctronic
partcomponent inspection unit 200.

In the electronic partcomponent inspection apparatus
1H according to the eighth preferred embodiment, a stocker
6141 stores the trays T at each of its upper and lower
parts-portions. Thereby, thetraysTcanbestoredefficiently.
In this respect, it is different in configuration from the
electronic partcomponent inspection apparatus 1A according

to the first preferred embodiment. This will be described

in detail below. Hereim—Feur— Four stockers are disposed

in the stocker disposition area 140. However, in the following

description, they—-are—each expressed-asstocker is described

with reference to the stocker 6141, without distinguishing

them especially.

The stocker 6141 iseenfiguredby:preferably includes

a 1lid portion 6142+L four struts 61435, a bottom portion
6144+, two pairs of tray separation hooks 6145a, 6145bs,

and a tray lift mechanism 6146. 1Inside of +¥the stocker 6141,

a tray-transfer-mechanism entry region 6147 is $fermed

whiehprovided and arranged such that the Y-directions tray

transfer mechanism 180 enters—Ameng—these—thecan enter.

The 1id portion 6142, the upper partportions of the struts
6143, the tray separation hooks 67145a, 6145b and the
tray-transfer-mechanism entry region 6147 are disposed above

(or on the upsideupper portion of) the upper surface of the

base stand 110. The lower partportions of the struts 6143,
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the bottom portion 6144 and the tray lift mechanism 6146

are disposed below (or on the dewasidelower portion of) the

upper surface of the base stand 110.
The trays T are stored in the wupper and 1lower

partsportions of the stocker 6141. The trays T whiehthat

are stored in the upper pertportion are fixed by the tray
separation hooks 6145a. The trays T whiehthat are stored
in the lower partportion are placed on a tray placement plate
of the tray lift mechanism 6146.

The 1id portion 6142 has an external shape of a
substantially rectangular parallelepiped, and it is opened
downward.HefefﬁT{%e—;ggilidportion6142Imnralaobesbapgdf
like a flat plate.

The strut 6143 is connected to each of the four corners

of the 1lid portion 6142. Ft—3is The strut is preferably a

pillar whiehthat has a substantially L-shape section—3F%&
and corresponds to each of the four corners of the tray T
and holds the tray T in the twedireetions—eof—theX—axis—

direction and the Y—-axis.

The bottom portion 6144 is connected to the strut 6143,

and +s—eenfigured—bypreferably includes a bottom plate

whiebkthat has a substantially rectangular shape, and four
side plates. Herein;—these These side plates may also be
excluded, and in that case, the struts 6143 are connected
directly to the bottom plate, which is the bottom portion

6144.
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The two pairs of tray separation hooks 6145a, 6145b
are disposed up and down in the struts 6143. In each of the
four struts 6143, the tray separation hooks 6145a, 6145b
are disposed, and thus, the eight tray separation hooks 6145
are provided altogether in the struts 6143.

The tray separation hooks 6145a are disposed so as
to fix the lowermost tray T on the upside in the stocker
6141. Besidess—+theThe tray separation hooks 6145a are also
disposed to fix the tray Twithin the tray-transfer-mechanism
entry region 6147.

The tray separationhooks 6145a, 6145b are each disposed
so as to correspond to the sides opposite to each other of
thetrayT. Thetrayseparationhooks6145a, 6145bareinserted
into the concave portion of the tray T, so that the tray
T can be prevented from falling. Fethe tray separatieonhooks

6145a+—+6145b+——=a A drive mechanism (not shown) is connected

to the tray separation hooks 6145a, 6145b, and the tray

separation hooks 6145a, 6145b are inserted into the concave
portions on the sides of the tray T and are takem—outremoved
from them. Through%%eseﬁﬁg}nsertionand%ﬁk&ﬁg—eﬂ%removal,
the tray T is fixed and removed in the Z directions.

The tray lift mechanism 6146 has a flat plate (or a
tray placement plate) which the trays T that are piled #+sare
placed on, and that can be moved up and aown. I+ The tray

1lift mechanism 6146 is a mechanism whiehthat lifts and lowers

the piled trays T inside of the stocker 6741.
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The tray-transfer-mechanism entry region 6147 is a
space which has a substantially rectangular parallelepiped
shape that is set between the trays Ton the upside and downside.
The Y-directions tray transfer mechanism 180 is
gdesignredarranged to ge—inte—itenter and eome—out—efitexit

the tray-transfer-mechanism entry region 6147, from the

positive Y-Plusaxis direction.

Herein;—anAn operation for the movement of the tray
T from the upper partportion of the stocker 6141 to the tray
disposition area 130will be describedusing the illustrations

in Fig—48s. 40A-40D.

—(1) First, the tray lift mechanism 6146 operates to
lift the tray placement plate._ Then, the uppermost tray T
whiehthat is placed over the tray placement plate comes into

contactwiththebottomsurfaceofatrayTO (i.e., the lowermost

tray T on the upside, the tewermeost—tray T on—the upsider

the-tray TO to be moved)), which is fixed by the tray separation
hooks 6145a (see Fig. 40A4).

(2) The tray separation hooks 6145a are removed, and
the tray lift mechanism 6146 operates to move dewn—-the trays
T down by the height of one tray (i.e., move down the tray
placement plate).  Thereby, the tray‘ T whiehthat is
immediately above the tray TO comes to the height position
whiehthat corresponds to the tray separation hooks 6145a.

(3) The tray separation hooks 6145a operate to fix

the tray T immediately above the tray TO0 (i.e., the tray
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separation hooks 6145a are inserted into the concave portions
on the sides of the tray T immediately above the tray TO)
(see Fig. 40B).

(4) The tray lift mechanism 6146 coperates to move dewn
the tray TO=-down. At this time, the tray T immediately above
the tray TO0 is fixed by the tray separation hooks 6145a.

Thereafter, the tray lift mechanism 6146 operates to
move the tray TO to the height position whieh-that corresponds
to the tray separation hooks 6145b, or into the
tray-transfer-mechanism entry region 6147.

(5) The tray separation hooks 6145b operate to fix
thetrayTO.__Thereafter,thetrayliftmechanism§146operatg;
to move dewm—the tray placement plate= down. As a result,,
only the tray T0O is fixed by the tray separation hooks 6145b,
and the other trays are separated from the tray TO. In this
state, the other trays are located em—both on an upside and
downside of the stocker 6141, with both kept piled (see Fig.
40C) .

(6) The Y-direetieonsdirection tray transfer mechanism
180 goes-moves into the tray-transfer-mechanism entry region

6147. Then, the tray separation hooks 6145b #s-are removed.

Thereby As a result, the tray T0 is placed on the Y-direetions
direction tray transfer mechanism 180 (see Fig. 40D). Then,

the Y-direetiens—direction tray transfer mechanism 180

retreats from the tray-transfer-mechanism entry region 6147.

FThereby As a result, the tray T0 is carried out from the
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insideof thestocker 6141, andisplacedinthe traydisposition
area 130.

On the other hand, the movement and placement of the
tray T from the tray disposition area 130 to the upper part
portion of the stocker 6141 are madeperformed as described
below.

(1) First, the tray TO to be moved is placed on the
Y-direetions-direction tray transfer mechanism 180. 1In this

state, the Y-direetienms—direction tray transfer mechanism

180 geesmoves into the tray-transfer-mechanism entry region

6147 from the tray disposition area 130. Thereby, the tray

TO is transferred into the stocker 6141 (see Fig. 40D).
(2) The fixing of the tray TO0 by the Y-direetiens

direction tray transfer mechanism 180 is removed. On the

other hand, the tray TO0 is fixed by the tray separation hooks
6145b. Thereafter, the Y-direetions-direction tray transfer
mechanism 180 retreats fromthe tray-transfer-mechanismentry
region 6147 (see Fig. 40C).

(3) The tray 1lift mechanism 6146 operates to lift the
tray placement plate. Then, the uppermost tray T is brought
to the height position in which it comes into contact with

the bottom surface of a tray T0. Fhereby— As a result, all

the trays T are held by the tray lift mechanism 6146. In
this state, the tray separation hooks 6145b are removed (see
Fig. 40B).

(4) The tray lift mechanism 6146 operates to move &g
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the trays T up by the height of one tray. Thereby As a result,

the tray TO comes to the height position whieh-that corresponds
to the tray separation hooks 6145a.

(5) The tray separation hooks 6145a operate to fix
the tray T whieh—-that is placed over the tray 1lift mechanism
6146 (see.Fig- 40A). _In this way, the tray TO in the tray
disposition area 130 is stored and fixed in the lowermost
part—portion on the upside of the stocker 6141.

(6) The tray lift mechanism 6146 operates to move dewn
the tray placement plate+ down. At this time, the tray TO
is fixed by the tray separation hooks 6145a. Thereby As a
result, .it.is held as it is, even though the tray placemept_
plate descends.

In such a waymaﬁner as described above, the tray T
in the tray disposition area 130 is stored and fixed in the
lowermost part—portion on the upside of the stocker 6141.

Herein;—the-The tray T is stored—and—takemr—eouts in
and removed from the lower partportion of the stocker 6141,
inthesamewayaéemmordingtothesixthpreferredembodiment.

In the electronic pert—component inspection apparatus

1'H according to the eighth preferred embodiment, the tray

T can be ptaeced—and talkeneout—inandinserted into and removed

from both parts—portions above and below the

tray-transfer-mechanism entry region 6147 in the stocker
6141. Hence, there is an advantage in that such a space can

be used more efficiently.
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HEnthEmbediment)

Fig. 41 and Fig. 42 are schematic views of an electronic
gart—component inspection apparatus 1I according to a ninth
preferred embodiment of the present invention. Fig. 41 is
a perspective view and Fig. 42 is a plan view, and each of
them shows the electronic part-component inspection apparatus
1T.

The electronic part—component inspection apparatus

11 shown in this figure includes, as an electronic part
component transfer unit whieh—that transfers the electronic

part-component D, such an electronic part—component transfer

unit 100I as described below. **£The electronic component

inspection apparatus 1I is configured preferably by combining

the electronic partcomponent transfer unit 100I and the

electronic pertcomponent inspection unit 200 (not shown).

Herein—attheouwgh Although the basic configuration according

to the ninth preferred embodiment is eemmemsimilar to the

electronic partcomponent inspection apparatus 1A according
to the first preferred embodiment, there are a large number
of differences in the specific configurations. Thqs, the
reference characters and numerals in the figures are not
necessarily common to those according to the first preferred

embodiment. Some of the partswhiehcomponents that are common

to those according to the first preferred embodiment are

described again here.

As shown in these figures, there are three areas on
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the base stand 110 of the electronic partcomponent transfer
unit 100I. Specifically, there are+ an inspection area Ta

in which electronic partcomponents are inspecteds, a

partscomponents supply-and-discharge area Sa in which

partscomponents before they are inspected are supplied and

partscomponents after they have already been inspected (or

parts-whieh are belowcomponents that do meet a predetermined
standard) are dischargeds, and a tape component area Pa
(hereinafter, referred to simply as the component area Pa)

in which already-inspected partscomponents (or parts—whieh

are—ap—te—components that meet the predetermined standard)

are stored in a tape for a tape feeder. As shown in the same
figures, these areas Ta, Sa, Pa are arranged in line in the
X-axis direetiems—direction (i.e., in the example shown in
the figures, in the order of the areas Ta, Sa, Pa in line
from the right-hand side of the apparatus). On the base stand
110, a paertcomponent transferring device 1000 is further

disposed which transfers partsthe components over the areas

Ta, Sa, Pa.
The partcomponent transferring device 1000 ==

ecorfiguredbyr—apreferably includes a pair of rail members

17a, 11b which i+s—are parallel to each other and apartspaced

from each other by a certain distance frem—eseh eother—in

the Y-axis directions, and that extends over the areas Ta,
Sa, Pa in the X-axis directions+, and a pair of head units

12a, 12b (hereinafter, referred to as the first head unit
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12a, the second head unit 12b) whieh3s—attached to +these
the rail members 1%1a, 11b, respectively, and that can move

in the Y-axis directions.

Ir—these—The head units 12a, 12b, +here—are

dispesedipreferably include a pair of parts—heads 13, 14

whieh—each o0f which includes a nozzle for abserbing

partssuctioning and picking up components (or the

abserptivesuction nozzle 16 +{see—as in Fig. 433)5), and a
head 15 wused for a tray which includes a nozzle for

ebserbingsuctioning a tray (not shown), respectively. Herein

£he The tray head 15 is a member whieh—that corresponds to

the X-direetiens—direction tray transfer mechanism 170

according to the first preferred embodiment.

The heads 13 to 15 of each head unit 12a, 12b face

each other and are arranged in line in the X-axis direetions

direction inside of the rail members 1%7a, 11b._ Each head
13 to 15 can move in the Y-axis directionsy;—relativedly—,
relative to the body partcomponent of the head units 12a,

12b. Relatively—teo—the-one—headt+3+—+the— The other heads 14,

15 can move in the X-axis édixreetiers—direction relative to

the one head 13. According to this configuration, each head

13to15canmove intheX-axisandY-axisdirections, relatively

in the head units 12a, 12b. Herein—theabserptisve The suction

nozzle 16 can ge-move up (i.e., move in the Z-axis directions)

and rotate (i.e., turn around the Z axis) with respect to

each parts—headof the heads 13, 14.
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In the inspection area Ta, there are disposed the
inspection plate 153 which includes a pair of sockets (not
shown), and the pertcomponent position confirmation cameras
1517a, 1517b which piek—uwpcapture the image of a state where

a part—s—abserbed by theabserptivecomponent is suctioned

by the suction nozzle 16 of each of the parts—heads 13, 14.

The paertscompconents supply-and-discharge area Sa is

further ——eonfigured—py—preferably includes two areas.
Speeifiealiy—there—are More specifically, a tray area Sal

is provided on the side (i.e., on the right-hand side in

Fig._42) Qﬁ thewinspection area Ta, and a wafer area Sa?2
¢
is provided on the side of the component area Pa.

Far—the—The tray area Sal+—%there—wareprovided—an

includes an empty-tray standby portion 31 in which the tray

T (i.e., the empty tray T3) for storing partscomponents stands

by+, a stocker 30 in which the empty trays T3 whieh—that
are supplied to #kisthe empty-tray standby portion 31 are

placed withkept—while being piledy, a partcomponent storage

portion 32 in which the tray T (i.e., the tray T2) whieh

that stores—amongthepartsafterthey— components that have+
portswhieh arebetow— been judged not to meet a predetermined

standard, is placeds, and a stocker 33 in which the trays

T2 whiehthat store parts—whieh eare—belew—components that

have been judged not to meet the predetermined standard are

placed in a pile so that they can be discharged.

TheemptyftraystandbyportionZM and the partcomponent
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storage portion 32 are disposed adjacent to each other in
the X-axis directions on the inside of both rail members
117a, 11b._ In contrast, the stockers 30, 33 are disposed,
with respect to the rail member 11b on one side (i.e., on
the downside in Fig. 42), on the opposite side to the empty-tray
standby portion 31 and the partcomponent storage portion
32 (i.e., onthe outside of the rail member 11b), respectively.

In other words, according to this preferred embodiment,

the empty-tray standby portion 31 of the tray area Sal
corresponds to the tray disposition area 130c according to
thefirstpreferredemquimenththeareaofthepaffcomponenti
storage portion 32 corresponds to the tray disposition area
130d according to the first preferred embodiments, the area.
in which the stocker 30 is disposed corresponds to the stocker
disposition area 140c according to the first preferred
embodiments, and the area in which the stocker 33 is disposed
corresponds to the stocker disposition area 140c according

to the first preferred embodiment.

In—+theThe tray area Sal+—there—are further provideds

also includes a tray movement mechanism which moves the

tray T3 which is placed in the stocker 30 to the empty-tray
standby portion 314, and a tray movement mechanism which
moves, to the stocker 33, the tray T2 whieh—-that has stored

partscomponents (i.e., partscomponents that are—belewhave

been determined not to meet the predetermined standard) whieh

#sthat has been placed in the partcomponent storage portion
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32.
These tray movement mechanisms (i.e., the container

moving device according to various preferred embodiments

of the present invention) preferably have a common

configuration. Such a configuration will be described below,
using an example of the tray movement mechanism whieh—that
moves the tray T between the empty-tray standby portion 31
and the stocker 30. Heresn—3+m— In the following description,
the tray T2 is not distinguished from the tray T3, and thus,

they—are—expressed—the trays are described as the tray T,

unless they especially need to be distinguished.
As schematically shown in Fig. 43, the tray movement

mechanism is—eonfigured—by:+—a—Dpreferably includes a rail

member 34 which is disposed below the base stand 110 and
extends in the Y-axis directionss, a movement member 35 which
is attached to the rail member 34 so as to moves, and a lift-up.
gnit (not shown) which lifts up, from among the trays T piled
on the stocker 30, the ones other than the lowermost tray
T, so that the lowermost tray T can be separated from the
other trays.

In the movement member 35, a hook 36 is provided which
can hook the tray T from below and that can fall down. Ehis
_The hook 36 protrudes upward from the base stand, through
an opening whieh-that is formed in the base stand 110 and
is shaped like a long and narrow slit in the Y-axis directions—.

In this protrusion state, it can hook the tray T from below.
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Specifically, as shown in the same figure, the lift-up
unit operates to 1lift up, from among the trays T piled on
the stocker 30, the emestrays other than the lowermost tray
T. Then, the hook 36 protrudes upward from the base stand,
and in this state, the movement member 35 is moved along
the rail member 34. As the movement member 35 moves, the
hook 36 hooks the lowermost tray T whiehthat is placed in
the empty-tray placement portion 30._ Then, #his—the tray
T is pulled out from the empty-tray placement portion 30,
and is moved to the empty-tray standby portion 31. After
it has been moved, the hook 36 is switched into a falling
posture (i.e., retreats downward from the base stand). 1In.
this state, the movement member 35 is reset to the empty-tray
placement portion 30, and thereby, the tray T is left at

the empty-tray standby portion 31.

Hereinmr—a—A tray movement mechanism between the
partcomponent storage portion 32 and a tray discharge portion
33 is omitted and is not shown in any figure. However, %his
the tray movement mechanism has practically the same
configuration as deseribe-described above. The tray T whieh
that lies in the partcomponent storage portion 32 is moved
to the tray discharge portion 33, and then, it is inserted
into the lowermost part—portion of the trays T whieh—that

have already been piled in the tray discharge portion 33.

Ia—+theThe wafer area Sal2-+—there areprovided—apart

includes a component standby portion 55 in which a bare chip
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(or a chip partcomponent) as a partcomponent stands by+,
a cassette setting portion 40 which sets a cassette 41 that
has stored a wafer Way, a wafer placement portion 42 which
holds the wafer Wa so that it can be moveds, and a bare-chip

taking-out unit 50 (i.e., the chip-partscomponents taking-out

device) which takes out and moves a bare chip to the

paertcomponent standby portion 55 from the wafer Wa that is
placed in the wafer placement portion 42.

The partcomponent standby portion 55 is placed between
the rail members 11a, 11b. The partcomponent standby portion
55 is provided with a table 55a, and a bare chip whighffg

takenreoutthat is removed from the wafer Wa is placed on the

table 55a in a state where it can be abserbedsuctioned by
the head units 12a, 12b.

The casséette setting portion 40 is plaeed—arranged
to jut out sideward (or, doanard in Fig. 42) from the base
stand 110. The cassette 41 which has stored the wafers WA
(i.e., the wafers on which bare chips are kept diced) is
designed to be set to the cassette setting poftion 40 so
that it can be attached and detached. _In #his-the cassette
setting portion 40, awafer inserting and taking-out mechanism
is provided which inserts and fekes—ewvtremoves wafers into
and from the cassette 41, though it is not shown in any figures.
Using this mechanism, the wafers WA inside of the cassette
41 are fakemeoeuvtremoved, and then, they are moved and placed

on a stage 48 (described later) of the wafer placement portion
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42.

The wafer placement portion 42 is ptaeedlocated between
the rail member 11b on one side and the cassette setting
portion 40. 1In #histhe wafer placement portion 42, as shown
in Fig. 44, there is provided a wafer movement unit 43.

- The wafer movement unit 43 is placed below the base
stand 110, and includes+ a movable member 45 which can move
along a pair of rail members that extends in the X-axis
directionss, a base member 46 which can move in the Y-axis
directions with respect to #his—the movable member 454, and
.a wafer placement table 48 which is held above this—the base .
member 46 by means—ef-an up-and-down movement axis 47, so -
that it can be moved up and down (i.e., in the Z-axis .,
directions)—=) . Then, the wafer Wa is supported on this—the
table 48, and in this state, the movable member 45 moves
in the X-axis directions and the base member 46 moves in:

the Y-axis directions—Fhereby;—. As a result, the wafer

Wa is moved er-along the X-Y plane (i.e., two-dimensionally).

The bare-chip taking-out unit 50 is—eenfigured—by

preferably includes an elevated rail member 51 which extends

from the wafer placement portion 42 to the partcomponent
standby portion 55 in the Y-axis directions, and a movable
unit 52 which can move along #his—the rail member 51. 1In
%h%s—ggg_movabie unit 52, an up-and-down moving frame 54
is provided which can move up and down with—respeetrelative

toits body. Anabserptien A suction head 53 whiekthat includes
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a nozzle for abserbing—partssuctioning components (or aw

abserptivea suction nozzle 53a) is disposed in +#his—the

up-and-down moving frame 54, and is held so that it can rotate
around the horizontal axiswith respect to £his-the up-and-down
moving frame 54.

In brief, in #histhe wafer area Sa2, the wafer Wa is
taken—-outremoved from the cassette 41 whieh—that is set at
the cassette setting portion 40. Then, it is moved and placed
onto the wafer placement table 48 of the wafer placement
portion 42. Next, using the bare-chip taking-out unit 50,
bare chips are takenevtremoved one by one to the partcomponent
standby portion 55 from the wafer Wa on £his-thewafer placement
table 48.

Using the bare-chip taking-out unit 50, bare chips
are fakem—eoutremoved as described below. &Speeifieally More

specifically, as shown on the left side in Fig. 45, the

abserptivesuction nozzle 53a is directed downward. 1In this
state, the movable unit 52 1is put in a predetermined
chip-abserptiensuction position above the wafer placement
portioné42. Thereafter, theup-and-downmoving frame 54 moves
up and down with respect to the movable unit 52. As it moves
up and down, through an opening portion 49 of the base stand

110, a bare chip is picked up from the wafer Wa, withtept

abserbedbytheabserptivewhile being suctioned by the suction

nozzle 53a._ At this time, the above--described wafer movement

unit 43 operates to move the wafer Wa. Thereby, the bare
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chip to be +akemeutremoved is put in the position opposite
to the abserptivesuctionnozzle 53a, and in the height position
where it is €akemout—removed. Then, the bare chip is picked
up, and thereafter, the movable unit 52 is located at the
partcomponent standby portion 55. As shown on the left side
(or by the broken line) in the same figure, the bare chip
is placed on the table 55a, face up, in other words, in the
posture where the bare chip is abseorbed—pby—+the
abserptivesuctioned by the suction nozzle 16 and is—kept

picked up from the wafer Wa—86+ and held in that state.

Alternatively, as shown by the solid line, 3%the suctioned

bare chip is held above the table 55a, face down, in other
words, in the posture where the bare chip is keptabserbedheld,

by the suction, and the bare chip is turned over up and down

by the rotation of the abserptiemsuction head 53.
Herein;—3nln Fig. 41 and Fig. 42, reference numeral
56 denotes a chip recognition camera whieh—that is placed

above the wafer placement portion 42. F£— The camera 56 is

fixed to the base stand 110 by a support arm 57. This— The

chip recognition camera 56 preferably includes an image

pirek—upcapture device such as a CCD area sensor._ In order
to recognize whether or not there is a mark (or a bad mark
which is described later) whieh—that is written on the bare

chip, it pieks—wpobtains and captures the image of each bare

chip of the wafer Wa through the opening portion 49 of the

base stand 110.
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The component area Pa is an area where a tape for a

tape feeder used in an apparatus whieh-that mounts electronic

partispredueed—Speeifieatiycomponents is provided. More

specifically, it is an area where an operation is performed

for storing already-inspected bare chips (i.e.,
up-to-standard partschips) in a special-purpose tape. It

i+g5is preferably configured as described below.

In the component area Pa, on one side (i.e., on the
upside in Fig. 42) with respect to the rail members 11a,
117b, there is supported a reel 62 around which a base tape

63 is rolled. Bereim—*the— The base tape 63 is preferably

provided with a large number of concave portions in line

whiehthat are used to store parts—-components. On the other

side opposite to the reel 62 with respect to the rail members
117a, 11b, there is supported a reel 61 around which a reel
60 and a product tape 61 are rolled. Hereim;—a A cover tape.
is wound around the reel 60. Between both rail members 11a,
11b, there is provided a partcomponent storage portion 64.
The base tape 63 whieh—that is introduced from the reel

62 passes through #his—partthe component storage portion

64. Then, it is led to the reel 61 and is wound up around
the reel 61. Immediately before that, the cover tape is stuck
on the base tape 63, so that the openings of the concave
portions are covered. Inother words, in the concave portions
of the base tape 63 whieh-that passes through this—partthe

component storage portion 64, the already-inspected bare



P1122US

chips (i.e., the wp—+te—chips that have met the predetermined

standard-parts) are stored one after another. Then, the cover
tape is attached, so that the concave portions are closed.
Though it is not shown in any figure, ¥histhe electronic

partcomponent inspection apparatus 10I also preferably

includes the control portion 190, in the same way as in the
electronic partcomponent inspection apparatus 1A according

to the first preferred embodiment—and—the—3tike-. All the

operations of the above—-described head units 12a, 12b and

+hedikeother suitable elements are systematically controlled

by #his—the control portion 190. Hereinafter, an example
of the operation of the electronic partcomponent inspection
apparatus 10I by £his-the control portion will be described, .
using the flow chart in Fig. 46.

If an operation starts for an inspection, first, a
decision is made whether or not the wafer Wa has been taken
egtremoved from the wafer placement portion 42 (in a step
S1). If the decision is made that the wafer Wa has not been
+taken-eutremoved, the wafer Wa is takenroutremoved from the
cassette 41 whieh-that is set at the_cassette setting portion
40. Then, it is moved and placed onto the table 48 of the
wafer movement unit 43 (in a step S2).

Next, an image of the wafer Wa whieh—that has been

placed onto the table 48 is recognized (in a step S3).

Speeifieatdty More specifically, among the bare chips whieh

that have been diced, the ones whieh-that are already defective
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in shape imp—+%their—due to the manufacturing process are each

given a bad mark in the pre-process. 1In a step S4, the wafer
movement unit 43 operates to move the wafer Wa relativeds

to the chip recognition camera 56, and an image of each bare

chip is pieked—up—Thereby,—captured. As a result, among

the bare chips in the wafer Wa, the position (or coordinates)
of a bare chip with a bad mark is recognized using its image.

When the image recognition of such a bare chip is
completed, the movable unit 52 is put in a predetermined
partschips taking-out position. The wafer movement unit 43
operates to move the wafer Wa relatively to the movable unit
52, so that a bare chip to be +akenr—eouvutremoved faces the
abserpEtiensuction head 53. Then, the bare chip is +faken
egtremoved (in the step S54).

After the bare chip has been takem—eutremoved by the
abserptiensuction head 53, a decision is made whether or
not it should be turned over (in a step S5). If the decision
is made that it should not be turned over (i.e., there is
no turn-over), fhe movable unit 52 moves to the partcomponent
standby portion 55. Then, the bare chip is placed face up
onto the table 55a (in a step S6). On the other hand, Eif
the decision is made that it should be turned over (i.e.,
there is a turn-over), after the movable unit 52 moves to
the partcomponent standby portion 55, the abserptiensuction
head 53 rotates to place the bare chip face down above the

table 55a (in a step 812).



P1122U0sS

Next, the first head unit 12a (or the second head unit
12b) is moved above the partcomponent standby portion 55.
Thereafter, the perts—heads 13, 14 operate to allow the
first head unit 12a (or the second head unit 12b) to

abserbsuction/pick-up the bare chip on the table 55a, or

the bare chip whiehthat is abserbedsuctioned and held by
the abserptiemsuction head 53 (in a step S7).

When a partcomponent (i.e., the bare chip) is
ebserbedsuctioned by the first head unit 12a (or the second
head unit 12b), the first head unit 12a (or the second head
~unit 12b) is moved, and thereby, the bare chip is located
above the pertcomponent position confirmation camera 15%a
(or 151b). _Then, the state in which the bare chip is
abserbedsuctioned is recognized (in a step S8).

Thereafter, the first head unit 12a (or the second
head unit 12b) is placed above the inspection plate 153.
Then, the par¥ts—heads 13, 14 descend, and thus, the bare
chip is inserted into the socket of the inspection plate

153.  Then, the bare chip is inspected (in a step S9) At

this time, in response to the recognition result in the step

88, the operation of the first head unit 12a (or the second

head unit 12b) is controlled. Ehrereby— As a result, the bare

chip is properly inserted into the socket. During the

inspection, the bare chip is kept—abseorbed—Pby—theparts

continued to be suctioned and held by the head 13—er—the

+ike—. Thus, the inspection is conducted with the bare chip
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pressed downward by the parts-head 13 or +he3tikeother suitable

mechanism.

In this way, the inspection i1s completed, and then,
a decision is made whether or not the inspection result is
a pass (in a step S10). In response to the result, sorting

is conducted. Speeifieally More specifically, if the

inspection result is not a pass, the first head unit 12a
(or the second head unit 12b) operates to store the bare
chip as it is in the tray T of the partcomponent storage
portion 32 (inastep S13). On the other hand, if the inspection
result is a pass, the first head unit 12a (or the second.
head unit 12b) operates to carry the bare chip as it is to
the component area Pa and to store it in the tape (i.e.,-
the base tape 63). In this way, a series of operations for
inspecting the bare chip is completed.

Herein, during the above—-described inspection
operations, the tray T2 for below-standard parEs

whiehcomponents that has been placed in the paertcomponent

storage portion 32 is fully loaded. At that time, the tray
T2 is sent out to the stocker 33. Then, the new empty tray
T3 is carried in, and thus, the tray T is replaced, as described
below. First, the tray movement mechanism operates to send
out the tray T2 whiekh-that is now used in the parftcomponent
storage portion 32 from the paertcomponent storage portion

32 to the stocker 33. Next, the first head unit 12a (or the

second head unit 12b) moves to above the empty-tray standby
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portion 31. After the tray abserptiemsuction head 15 has
abserbedsuctioned the empty tray T3, the head unit 12a moves

to the partcomponent storage portion 32. Fhereby As a result,

the empty tray T3 is moved and replaced in the pertcomponent
storage portion 32. FherebyThus, the empty tray T3 is used

as the tray T for storing parts—whiehare-—beleowcomponents

that havebeendeterminednot tomeet thepredetermined standard.

After this replacement has been completed, the tray movement
mechanism operates to pull out the next empty tray T3, which
is placed in the stocker 30 to the empty-tray standby portion
31.

Herein;—3n—In the above—-described electronic
partcomponent inspection apparatus 10I according to the ninth

preferred embodiment, in the case where a bare chip which

has been +akem—eutremoved from the wafer Wa is inspected
face up, the bare-chip taking-out unit 50 may also be omitted.:
In this case, for example, as shown in Fig. 47, instead
of the above-~-described table 55a, the configuration of the
wafer placement portion 42 is provided in the pe¥rtcomponent

standby portion 55. Speeifiealdy More specifically, the

openingportion49 throughwhichabare chip is takereouwtremoved
is formed in the base stand 110, and below it, the wafer
movement unit 43 is provided. Using the head units 12a, 12b
(or the parts-heads 13, 14), a bare chip is abserbedsuctioned

and picked up directly from the wafer Wa which is held on

the table 48, and then, it is #fakemeuvtremoved.
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According to this configuration, after a bare chip

has once been akserbedsuctioned and picked up by the head

units 12a, 12b, the bare chip is not received and carried
out at all, before an inspection is completed and the bare
chip is stored in the tape (i.e., the base tape 63) or £he

dike-other suitable member. Hence, there is an advantage

in that a bare chip can be inspected more seewreldyaccurately

and reliably.

Hefe%ﬁr&ﬁlgthiscase,inFig.45,thecassettesetting
portion 40 may also be provided in the partportion where
the wafer movement unit 43 is disposed. According to such.
a configuration, the cassette setting portion 40 is prevented
from jutting out sideward from the base stand 110._ Hence,
there is an advantage in that the space whiehthat is occupied
by the apparatus becomes smaller.

In such an electronic partcomponent inspection

apparatus 10I according to the ninth preferred embodiment,

the inspection plate 153, the parft—component standby portion
55 and the partcomponent storage portions 32, 64 are arranged
in line, and thus, as the partcomponent transferring device
1000, it is emeoughsufficient that the head units 12a, 12b
are simply eenfigured-arranged to move straight. Bemee Thus,
there is an advantage inthat the configuration of the apparatus
canbesimplified.Bes}desélgg,inthisapparatus,asdescribed
above, the head 15 for a tray is placed in the head units

12a, 12b. As—ameans—formovingandreplaeingftortransferring
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The head units 12a, 12b for transferring components are also

used to move and replace (or transfer) the empty tray T3

from the empty-tray standby portion 31 to the partcomponent
storage portion 32+—+theheadunitsI2a—2bfeor transferring
parts—are—atseo—wsed-. In other words, an economical and

efficient configuration 1is realized. = Therefore, the
configuration of the apparatus beeemeis much simpler than
in the case where a means for transferring only a tray is

provided. In addition, this simpler configuration helps

previdedecrease the apparatusatatewerpriceof theapparatus.

Furthermore, according to this configuration, the
electronic partcomponent inspection apparatus 1I includes
the function (i.e., the component area Pa) of producing a.
tape for a tape feeder whiekh—that is used in the apparatus
that is practically installed._Hence, there is an advantage
in that the performance of a bare chip whieh—that is stored
in the tape becomes more reliable. In other words, in the
electronic partcomponent inspection apparatus 1I, after being
inspected, a bare chip whiebh—that is held by the head units
12a, 12b is stored as it is in the base tape 63, and it becomes
a product. Therefore, in a process where it becomes a tape
product, there is no need to transfer a bare chip between
transfer mechanisms. This prevents it from receiving an
adverse effect, such as an impact or static electricity.
Thus, the bare chip whiehthat is stored in the tape can be

properlyprotectedfromphysicaldestructhnlor%he%&keother
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damage, and the performance of a bare chip whieh—that is
stored in the tape becomes more reliable.
Herein—3nln the electronic partcomponent inspection

apparatus 1I according to the ninth preferred embodiment,

such a configuration as described below can be used.
For example, in the case where a bare chip whieh3is

taken eutthat is removed from the wafer Wa is constantly

inspected face up, the bare-chip taking-out unit 50 may also
be omitted. 1In that case, for example, as shown in Fig. 47,
instead of the table 55a, the configuratién of the wafer
placement portion 42 is provided in the partcomponent standby.

portion 55. Speeifiealdy More specifically, the opening.

portion 49 through which a bare chip is +*aekem—euwtremoved,
is formed in the base stand 110, and below it, the wafer
movement unit 43 is provided. Using the head units 12a, 12b
(or the parts-heads 13, 14), a bare chip is abserbedsuctioned

and picked up directly from the wafer Wa which is held on

the table 48, and then, it is #+akenmreouwtremoved.
According to this configuration, after a bare chip

has ewmee-been abserbed-picked up once by the head units 12a,

12b, the bare chip is not received—eand—earriedout—at—allt,

transferredor handledagain, beforeaninspectioniscompleted

and the bare chip is stored in the tape (i.e., the base tape

63) or #he—3like-other suitable member. Hence, there is an

advantage in that a bare chip c¢an be inspected more

seewrelyaccurately and reliably.
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Heredin—3inln this case, inFig. 45, the cassette setting
portion 40 may also be provided in the partportion where
the wafer movement unit 43 is disposed._ According to such
a configuration, the cassette setting portion 40 is prevented
from jutting out sideward from the base stand 110. Hence,
there is an advantage in that the space whiehthat is occupied
by the apparatus becomes smaller.
+other—Embediments)

The present invention is not limited to the above

deseribed-described preferred embodiments, and thus, it can

be expanded and varied. Any expanded and varied embodiments
are also within the scope im+theartof the present invention.

(1) According to the first preferred embodiment, in
order to conneét the electronic partcomponent D to the
inspection socket 152 more eertairntyreliably, based on the
recognition of its image, a shift in the abserptiemsuction.
of the electronic partcomponent D is corrected using software.
However, for example, a partcomponent position adjustment
mechanism may also be provided which mechanically adjusts
the position of the electronic pertcomponent D.

Figs. 48A,B are an enlarged top view and sectional

view of an example of a partcomponent position adjustment

mechanism 400. Herein—=+the—part The component position

adjustment mechanism 400 can be placed in any position on
a base stand of an electronic pestcomponent transfer unit.

Using the partcomponent position adjustment mechanism
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400, the position of the electronic partcomponent D can be
adjusted. This makes it possible to omit a partcomponent
position confirming meamsmember such as a component
position confirmation camera.

The partcomponent position adjustment mechanism 400

shown in Fig—483iseonfiguredbys. 48A-48Bpreferably includes

a positional-reference portion 401, and a guide portion 402.

The positional-reference portion 401 is positioned
to predetermined coordinates (X, Y, R) in - -the electronic
partcomponent inspection apparatus 1A._ In addition, +t—%s

the positional-reference portion 401 includes a concave

portion whiehthat is formed so as to correspond to the external

shape of the electronic partcomponent D. In this example,
theexternal shapeof theelectronicpeartcomponentDisregarded

as a substantially rectangular flat plate, and thus, the

positional-reference portion 401 iseeonfigured-by-preferably

has a concave portion whitehthat is shaped like a substantially

rectangular parallelepiped and whese—having a bottom that

has @a substantially rectangular shape.

The guide portion 402 has the function of a guide whieh
that leads the electronic partcomponent D to the

positional-reference portion 401. #t— The guide portion 402

is formed by a concave portion which is slightly larger than
the external shape of the electronic partcomponent D. 1In

this example, #tthe guide portion 402 is formed by the concave

portion whiekhisthat is preferably shaped like a substantially
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trapezoidal regular-pyramid that has sides whiehthat extend
to the four apexes of the bottom surface of the
positional-reference portion 401.

Fig—49—showss. 49A-49C show the mechanism of a

positional adjustment Dby the partcomponent position
adjustment mechanism 400. As shown in this figure, in the
case where apositional adjustment is made by the partcomponent
positionadjustment mechanism400, forexample, theelectronic

partcomponent D is abserbedsuctioned and picked up by the

abserptivesuction nozzle 166 (or the ebserptisesuctionnnozzle

16 of the head units 12a, 12b according to the ninth preferred
embodiment) of the pertscomponents transfer mechanism 160.
Then, it is transferredup to above the pertcomponent position
adjustment mechanism 400 (see Fig. 49A) . _ Then, the
abserptivesuction nozzle 166 is moved down and releases the
electronic partcomponent D, so that it is placed (or falls)
into the guide portion 402 of the parfcomponent position
adjustment mechanism400._ Thus, theelectronic partcomponent
D whiehthat has been placed on the partcomponent position
adjustment mechanism 400 is led, by its own weight (i.e.,
gravitation), along the guide portion 402 to the

positional-reference portion 401. Then, +%tthe component

reaches a reference position, and its position is adjusted
(see Fig. 49B).
Thereafter, the electronic partcomponent D 1is

agbserbedsuctioned by the partscomponents transfer mechanism
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160, so that the position of the electronic parkcomponent

D is corrected with respect to the partscomponents transfer

mechanism 160 (see Fig. 49C). Thereby As a result, the

electronic partcomponent D is precisely attached to a socket
foraninspection, or suchanoperationisaccuratelyconducted.

Fig. 50 is a top view of another example of the
partcomponent position adjustment mechanism (i.e., a
partcomponent position adjustment  mechanism 410)._  This

partcomponent position adjustment mechanism 410 iseeonfigured

bypreferably includes two positional-reference walls 411,

412.

Each positional-reference wall 411, 412 is positioned
£eo—at predetermined coordinates (X, Y, R) in an electronic.
partcomponent inspection apparatus._ In addition, they—are

each a—wall 4411, 412 has a concave portiony—whieh that 1is

formed so as to correspond to the external shape of the
electronic partcomponent D. In this example, the external
shape of the electronic pertcomponent D is regarded as a

substantially rectangular flat plate, and thus, the

positional-reference walls 411, 412 have reference surfaces
whiehthat correspond to the two sides.

Fig—b5+—shewss. 51A-51C show the mechanism of a

positional adjustment by +his—paertthe component position

adjustment mechanism shown 410. As shown in &his—figurethese
figures, in the case where a positional adjustment is made

by the partcomponent position adjustment mechanism 410, for
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example, the electronic pert—Pb—is—abserbedcomponent D is

suctioned and vaed by the abserptiwvesuction nozzle 166 (or
the abserptivesuction nozzle 16 of the head units 12a, 12b

according to the wimthninth preferred embodiment) of the

partscomponents transfer mechanism 160. = Then, it is

transferredtqDtoabovethepaf%componentpositionadjusthent
mechanism 410. Thereafter, the electronic pasrtcomponent D
is placed near the corner of the positional-reference walls
411, 412 of the partcomponent position adjustment mechanism
410 (see Fig. 51A).
Then, the position of the electronic partcomponent.-
D is adjusted so that one side of the electronic partcomponent
D is pressed against the reference surface of the-
positional—reference wall 411 (see Fig. 51B). Next, the one
side of the electronic partcomponent D is kept pressed on
the reference sﬁrface of the positional-reference wall 411.
In this state, the electronic partcomponent D is moved to
the position in which another side of the electronic
partcomponent D is pressed against the reference sﬁrface
of the positional-reference wall 412. In this way, the
electronic partcomponent D is pressed on both reference
surfaces of the positional-reference walls 411, 412. Fhereby

As a result, the position of the electronic partcomponent

D is adjusted.
Thereafter, the electronic partcomponent D is

abserbedsuctioned and held by the partscomponents transfer
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mechanism 160, so that the position of the electronic
partcomponent D is corrected with respect to the

parEtscomponents transfer mechanism 160 (see Fig. 51C) . Thereby

As a result, the electronic partcomponent D is precisely

attached to a socket for an inspection, or such an operation
is accurately conducted.

(2) According to the first preferred embodiment, even
in any of the apparatuses, the pair of X-axis robots 120
(or the rail members 11a, 11b according to the ninth preferred

embodiment) are preferably provided on both sides (i.e.,

_both sides in the Y-axis directions) with respect to the
tray disposition area 130, and the abserptiwesuction nozzle

166 or #he—3ikeother suitable element moves on both sides

of thetraydispositionarea 130. However, of course, a single

X-axis robot 120 or #he3dikeother suitable element may also

be provided. In that case, the abserptivesuction nozzle 166

or thelikeother suitable element is moved on only one side

of the tray disposition area 130. According to such a
configuration, the area in which the apparatus is installed
in the Y-axis directions becomes smaller.

(3) According to the first preferred embodiment, the

two partscomponents transfer mechanisms 160 are provided

on the track of one X-axis robot 120.  However, one

partscomponents transfer mechanism, or three or more, may

also be provided on the track of one X-axis robot 120.

Furthermore, what—kinds—ef means—shoultd—ferm—the
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configuration and elements located on the X-axis rail, which

is the track of the X-axis robot 120, can be suitably changed

and designed. For example, Fig—5Z2—%is—a—representationss.

52A-52D are representations showing an example of the

relatienrelationship between an X-axis rail and a

partscomponents transfer mechanism.

In Fig. 52A, an X-axis robot is—eenfigured by providing

preferably includes two partscomponents transfer mechanisms

512a, 512b on an X-axis rail 511._ This is a configuration
whiehthat corresponds to that according to the first preferred
embodiment. For example, it can be realized using a linear
motor.

In Fig. 52B, an X-axis robot is—eenfigured-by-proeviding

partspreferably includes components transfermechanisms 522a,

522b on X-axis rails 527a, 521b, respectively. For example,
it can be realized using a linear motor.

In Fig. 52C, partscomponents transfer mechanisms 532a,
532b are provided on X-axis rails 537a, 531b, respectively.

Heredin—+the The X-axis xebet—robots 531a, 531b are each

configured, usingaball screw. Theseball screws arerotated,
and thereby, the partscomponents transfer mechanisms 532a,
532b are moved on the X-axis rails 531a, 531b as the ball
screws, respectively.

In Fig. 52D, a base body 542 is provided on an X-axis
rail 541. _On #his—the base body 542, there are provided

partscomponents transfer mechanisms 543a, 543b._ Using a
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relatively-moving device 544, the relative position between

the pertscomponents transfer mechanisms 543a, 543b in the

X-axis directions can be changed on the base body 542. This
is a configuration similar to that according to the ninth
preferred embodiment.
Herein—theThe X-axisrail 541 and therelatively-moving
device 544 can each be configured, for example, by a ball
screw. These ball screws are rotated, and thereby, the base
body 542 is moved emalong the X-axis rail 541, and the relative
position between the pertscomponents transfer mechanisms
543a, 543b 1is changed._ These movements can be made

independently. Herein—+th The X-axis rail 541 and the

relatively-moving device 544 may each also be configuredw
by a linear motor.

(4) For example, according to the first preferred
embodiment, g_Y—directions drive portion 162 is provided

in the partscomponents transfer mechanism 160. Bhereby Thus,

the abserptivesuction nozzle 166 can be moved in the Y-axis
directions—. However, for example, a Y-axis robot may also
be provided on the base stand 110, so that £his—the Y-axis

robot can move the X-axis robot 120 in the Y-axis directions—

Phrereby—the—abserptive. As a result, the suction nozzle

166 is moved in the Y-axis directions—. In this case, as

the X-axis robot 120, one or two rebet—robots can be used.

(5) According to the first preferred embodiment, the
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empty tray T3 is provided in the tray disposition area 130
which is provided on the base stand 110 and between both
X-axis robots 120a, 120b._ However, the empty tray T3 may
also be provided ewktoutside of this area.

In this case, a stocker whieh—that stores the empty
tray T3 can be separately provided. Hence, using a tray

transfer mechanism whieh-that is exclusively used, the empty

tray T3 is transferred between the tray disposition areas
130a, 130b, 130c.
(6) According to the first preferred embodiment, the

single abserptivesuction nozzle 166 is preferably provided

in the abserptiensuction head 165. However, two or more
abserptivesuction nozzles 166 may also be provided. 1In
addition, the number of sockets for an inspection of the
inspection plate 153 may also be one, two or more than two.
This is +he—some—as—aeecoraingsimilar to the etkerother
preferred embodiments.

(7) The area on the tray T may also be divided in two
in the Y-axis directions, so that +#hey-the area correspond

to the pertscomponents transfer mechanisms 160 which are

provided in the X-axis robots 120 according to the first

preferred embodiment, respectively. In these

divistendivided areas, electronic partcomponents are

transferred separately by each of the partscomponents transfer
mechanisms 160 which are provided in the X-axis robots 120.

This helps shorten the distance by which the partscomponents
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transfermechanism160moves intheY-axisdirections—Besidess
+£—. It also helps shorten the distance by which the tray
T moves in the Y-axis difections by the Y-directions tray
transfer mechanism 180. Therefore, the size of the apparatus
in the Y-axis directions can be made smaller.

(8) According to the first preferred embodiment,

communications are exchanged Dbetween the electronic
partcomponent transfer wunit 100A and the electronic

partcomponent inspection unit 200. However, these

communications are not necessarily needed._For example, the
inspection socket 152 is ‘monitored, using  the

inspection-position confirmation camera 154. When it is.
confirmed as a trigger that the electronic partcomponent .
Dhas beenattached to the inspection socket 152, theelectronic
partcomponent D starts to be transferred and inspected. &=

Alternatively, on the inspection socket 152, a mark is formed:

which shows the type of such a socket and the contents of
an inspection. Using the inspection-position confirmation
camera 154, this is read so that the contents of an inspection
or the like can be selected. As a result, there will be no
need for the above--described communications. Herein—as—_

As to the inspection contents, £here—-are—the type of
the electronic pertcomponent D to be inspected, the process

of an inspection, and he tike—In—this—ease;—3f—other

characteristics can be inspected. TIf a table is prepared

which shows the relatienmrelationship between this mark and
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the inspection contents, proper inspection contents can be
selected by referring to this table.

(9) According to the first preferred embodiment, in

theinspectionarea 150, inorder toprevent the partscomponents

transfer mechanisms 160 (or the abserptiensuction heads 165)
whieh—-that are provided in the different X-axis robots 120
frominterferingwith each other, one of the abserptiensuction
heads 165 which may interfere with each other retreats in
the Y-axis directions~.  However, the operation for
preventing such interference may also be conducted, of course,
ewtoutside of the inspection area 150.

Furthermore, if the plurality of pertscomponents

transfer mechanisms 160 which are provided in the common
X-axis robots 120 are moving in the directions where they

come close to each other, then the partscomponents transfer

mechanism 160 on one side, or the partscomponents transfer
mechanisms 160 on both sides, are moved in the directions
oppositetothedirections whereinwhich they are getimg-moving.

Thereby, the pertscomponents transfer mechanisms 160 can

be prevented from colliding with each other. 1In this case,
for example, a detecting device can be provided which detects,
according to the output of the above—-described encoder,

the fact that both pertscomponents transfer mechanisms 160

have come close within a certaindistance between them. Based
uponthedetectionby thedetectingdevice, the above--described

operation for preventing such a collision can be conducted.
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(10) According to the first preferred embodiment, the
direction in which the inspection plate 153 (or the inspection
sockets 152a, 152b) is attached is detected, by detecting
the opening portion 155 which is formed in the inspection
plate 153 using the opening detection portion 156 (e.g.,

an optical sensor, a limit switch or he—3ikeother suitable

element)} on the side of the base stand 110._ Instead of this,
another meamsmechanism can also be used for detecting the
direction in which the inspection plate 153 is attached.
—& For example, in the apparatus according to the first
preferred emqu;ment, a mark (e.g., a dotted or crossed ma;k)n

is preferably formed on the inspection plate 153. The mark

on the inspection plate 153 is confirmed wusing the.
inspection-position confirmation camera 154. Fhereby As a
result, the direction in which the inspection plate 153 or
theinspectionsockets 152a, 152bareattached, andinaddition,.
if necessary, their position (i.e., their coordinates iﬂ
the X and Y-axis directions), can be detected. In this way,
if the position, of the inspection plate 153 is detected in

advance, the electronic partcomponents D can be connected

more precisely and eertaintyreliably to the inspection sockets

152a, 152b.

—& A mark (e.g., a dotted or crossed mark) is preferably

formed on each inspection socket 152a, 152b. The mark on
each inspection socket 152a, 152b is confirmed using the

inspection-position confirmation camera 154. Fhereby As a
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result, the direction in which each inspection socket 152a,
152b 1is attached can also be detected. 1In this case, the
direction and position (i.e., their coordinétes in the X
and Y-axis directions) of the inspection sockets 152a, 152b
themselves can be directly detected.  The electronic
partcomponent D can be certainly connected to the inspection

sockets 152a, 152b.

©—The number of such marks whiehthat are formed on

each of the inspection plate 153 and the inspection sockets
152a, 152b may be one, or two or more. For example, two marks
are formed on any of the inspectionplate 153 and the inspection
sockets 152a, 152b, and an image of these marks is pieked
wpcaptured by the inspection-position confirmation camera
154. Based on the coordinates of the two marks, the position
and direction of the inspection sockets 152a, 152b can be
detected. In this case, the marks whiehthat are put in
different positions are used, and thereby, the position and
direction of the inspection sockets 152a, 152b can be more
precisely detected.

—@ Even without such a detecting device as described
above fordetectingthedirectionofanattachment, theposition
and direction of the inspection sockets 152a, 152b may also
be detected. For example, an operator can conduct an input
operation, using an input meansdevice (suchas an input switch,
a mouse and a keyboard).
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The other preferred embodiments have been described, mainly

by targeting the electronic partcomponent inspection

apparatus 1A according to the first preferred embodiment.

However, of course, theyother preferred embodiments can be

provided even according to the first to ninth preferred

embodiments.
tad o] 14 R
As described hereinbefore, in the electronic

partcomponent inspection apparatus according to wvarious

preferred embodiments of the present invention, electronic

part—whiehcomponents that are placed in the paf%componenf

standby portion are transferred to the inspection portion 
by the partcomponent transferring device. Then, after a
predetermined inspection is conducted here, using the
partcomponent transferring device, the electronic

paf%componentsaftertheyhavebeeninspectedaretransferred

to the partcomponent storage portion whiehthat corresponds
to the inspection result, and they are stored in it. This
electronic parftcomponent inspection apparatus is especially

useful in inspecting electronic partcomponents efficiently

and precisely.—
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While the present invention has been described with respect

to preferred embodiments, it will be apparent to those skilled

in the art that the disclosed invention may be modified in numerous

ways and may assume many embodiments other than those specifically

set out and described above. Accordingly, it is intended by the

appended claims to cover all modifications of the invention

which fall within the true spirit and scope of the invention.
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